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FIVE NEW 
REFERENCE WORKS 
PUBLISHED 
BY GALE 
THE INTERNATIONAL 
PORTRAIT GALLERY 
This new resource in vrsual aids 
brings schools and libraries a con-
venient source for more than 750 
portraits of famous authors, ex-
plorers, statesmen, scientists, and 
other international figures. 
Each portrait is sharply reproduced 
in black and white, size 8~" x 11", 
With captions which grve name, 
vocation, nationality, and date of 
birth and death. Included are fifty 
alphabetically-tabbed file folders 
and a four-part Master Index iden-
tifying portraits by name, major 
field of activity, year of birth 
and vear of death. 
$75.00 
AN O'NEILL CONCORDANCE 
By J. Russell Reaver, The Florida 
State Universltv 
This is a three-volume computer-
compiled concordance based on the 
Random House collected edition of 
O'Neill's works, plus several Yale 
University Press editions of other 
plays, including all of the O'Neill 
plays published since 1924 and re-
presentative early plays, with only 
the very early apprenticeship work 
entirely omitted. 
Its 307,000 references enable the 
researcher now to approach untap-
ped areas of specialized study, to 
make systematic appraisals of the 
stylistic and structural characteris-
tics, and to explore the whote 
range of his language, dialect, jar-
gon, and vernacular patterns. 
1 ,862 Pages Three Volumes $87.50 
ORDER ON THIRTY-DAY APPROVAL 
NEW ACRONYMS & 
INtTIALISMS-1968 
Edited by Robert C. Thomas · 
A 264-page soft-cover supplement 
to Acronyms & lnitialisms DiCtio-
nary, 2nd ect., NA/-1968 provides 
for identification of 13,500 new 
terms now used in fields such as 
data processing, space technology, 
education, etc. 
A second supplement, NAI-1969, 
is in preparation and will cumulate 
the entries in NAI-1968 with ap-
proximately 13,500 new terms. 
1968 and 1969 Supplements 
$13.50 Per Set 
INTERNATIONAL BUSINESS 
AND FOREIGN TRADE 
(Management Information Guide 
14) 
Edited by Lora Jeanne Wheeler, 
librarian, The American Institute 
of Foreign Trade 
A complete compendium of pub-
lished sources that relate to the 
conduct of international business 
and trade - books, pamphlets; gov-
ernment publications, encyclope-
dias, and yearbooks- which report 
on world economic, political, and 
social conditions. 
221 Pags $8.75 
THE LIBRARY OF GOLF, 1743-
1966: A Bibliography of Golf Books 
Indexed Alphabetically, Chronolog-
ically, and by Subject Matter 
Compiled and Annotated by 
Joseph S. F. Murdoch 
The Library of Golf is the most com-
plete bibliography now available to 
the hundreds of books published 
during the last two centuries on the 
game's history, legends, lore, theories, 
and techniques. 
The introduction traces the literature 
of golf from its beginnings ( 1457) in 
Scotland; This is followed by an 
899~ annotated bibliography of 
EngfisfHanguage boOks, a 31-entry 
foreign-tanguage bibliography, and 
three indexes. Illustrated. 
314 Page~ Slipcase $17.50 
GALE RESEARCH COMPANY 
look Tower, Detroit, Michigan 48226 
G. K. HA.LL & CO. PUBLICATIONS 
Catalogue of the Library 
of the 
GRADUAifE SCHOOL of DESIGN 
Effective May 1, 1969, the 
price of this publication 
will be $2860.00. 
PRJCE .... ........ . . $2600.00 
Harvard University 
W E ARE PRIVILEGED to publish this important catalogue of the Library of the Graduate School of Design. Miss Caroline 
Shillaber, the Librarian, has furnished the following information: 
The library of the Graduate School of Design is an internationally known 
source of research in the fields of architecture, landscape architecture, and 
urban planning. 
It excels in its . coverage of urban planning which extends back to the 
early years of the century when the profession itself was developing and 
the first courses at any university were taught at Harvarq. The library has 
references to all topics within the general field: urban renewal, urban ·de-
sign, city and regional planning, state and national planning, housing, 
zoning, regional science, developing nations, computer technology, and 
many other topics . Landscape architecture is represented by a · distin-
guished and . unexcelled collection of both American and European 
examples. It includes many books on design; plant materials, ecofogy, 
and related subjects. Literature on architecture has been acquired since 
the· library was beguri in ·1893 and has grown steadily to become one of 
the foremost collections in the country. Special emphasis in recent years 
has been on contemporary architecture, building, and construction. 
The Libraries of Charles Eliot (1859- 1897), landscape architect, and 
Charles Mulford Robinson (1869-1917), city planner, are incorporated 
in the main catalogues. Writings by and about Frederick Law Olmsted 
(father and son) are the most comprehensive in existence. 
Growth of_ the library was rapid in order to assemble as complete collec-
tions as possible in the three principal subjects of architecture, landscape 
10% additional charge on orders outside the U .S. 
architecture, and urban planning. Today it includes 140,000 books, 
pamphlets, periodicals, and theses. Subject cataloguing, one of the most 
effective tools for research, has qeen unusually comprehensive. Payment may be made in three 
equal annual installments for an 
additional 5%. 
G. K. HALL & CO. 
70 LINCOLN STREET 
BOSTON, MASSACHUSETTS 02111 
Free catalog of publications 
on request 
A unique feature of the catalogue has been the systematic indexing of 
periodical articles begun when the -library was established and continued 
to the present day. In addition, the pamphlet collection. of several thou-
sand items has been fully catalogued with author and subject entries. 
Cards for eYery type of material have been interfiled in one alphabetic 
sequence in the catalogue and now number over half a million cards. 
The 594,000 cards in this catalogue have been reproduced by offset on 
Permalife paper with,21 cards per 10" x 14" page. The 44 volumes 
are bound in Class A library binding. 
Cumulative Bibliography of ASIAN STUDIES, 1941-1965 
Association for Asian Studies, Inc. 
The Bibliography of Asian Studies and its predecessors, under a succession of editors, have 
provided bibliographical coverage of the field of Asian Studies to a growing number of 
Asian specialists for almost thirty years. Present aims are to present as complete a listing 
as possible of significant books and articles in European languages concerning the coun-
tries of the Far East, Southeast Asia and South Asia in the general fields of philosophy, 
religion, history, economics, social science, education, language and literature, and political 
science. 
Author Catalog 
Subject Catalog 
Estimated 85,000 entries, 4 volumes 
Prepublication price: $275.00; after October 31, 1969 $340.00 
Estimated 83,000 entries, 4 volumes 
Prepublication price: $290.00; after October 31, 1969: $365.00 
CataJogs from the Library of the 
Deutsches ARCHAEOLOGISCHES Institut, Rome 
The most complete archaeological library in the world, the library of the Deutsches 
Archaeologisches Institut contains over 90,000 volumes and 1,305 periodicals, of which 
590 are current. It encompasses the entire Mediterranean, Near Eastern and Egyptian 
archaeology, large portions of early (prehistoric) European history, the time of the mass 
migrations and early Christian-Byzantine archaeology. 
Autoren-und Periodica Kataloge (Author and Periodical Catalogs) 
Estimated 80,000 cards, 7 volumes 
Prepublication price: $445.00; after October 31, 1969: $555.00 
Systematischer Katalog (Classified Catalog) 
Estimated 95,000 cards, 3 volumes 
Prepublication price: $265.00; after October 31, 1969: $330.00 
Zeitschriften-Autorenkatalog (Author Catalog of Periodicals) 
Estimated 30,000 cards, 3 volumes 
Prepublication price: $150.00; after October 31, 1969: $185.00 
Katalogue der ALPENVEREINS Biicherei 
(ALPINE ASSOCIATION Library), Munich 
The library owns approximately 24,000 volumes and 2,000 maps encompassing the follow-
ing fields: Alpine matters, mountain climbing around the world, geography, geology, 
botany, zoology, and map-reading. 
Autorenkatalog (Author Catalog) 
Estimated 27,000 cards, 3 volumes 
Prepublication price: $195.00; after October 31, 1969: $245.00 
Sachkatalog (Subject Catalog) 
Estimated 21,000 cards, 3 volumes 
Prepublication price: $155.00; after October 31 , 1969: $195.00 
10% additional charge on orders outside the U.S. 
Descriptive material on these titles and a complete catalog of publications are available on request. 
G. K. HALL ~ CO. 70 Lincoln Street, Boston, Massachusetts 02111 
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TENTS® /Education brings you a 
pocket-size guide to articles and 
reports in journals important to 
you as an educator. Here's how you 
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No longer do you spend time search-
ing through stacks of periodicals hop-
ing to spot something of specific interest 
to you. CURRENT CONTENTS ends that 
drudgery! 
A quick thumbing through your weekly CUR-
RENT CONTENTS solves your reading-selection 
problem-you find reproduced the Table of Con-
tents of the literature that helps you keep abreast of 
developments in education. In ancillary fields, too. 689 
United States and foreign publications will be covered. 
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ANITA R. SCHILLER 
Acadeinic Librarians' Salaries 
One out of every five librarians in American academic libraries was 
polled as to his current salary. Mean salary reported was $8,425, al-
though men's salaries generally were higher than salaries of women 
with similar qualifications. Salaries in church-related schools were be-
low average, and those in junior colleges were above average. When 
salaries of male librarians are compared to those of male college pro-
fessors and those of female librarians to those of female professors, the 
differences are not as substantial as they are normally assumed to be. 
Other useful comparisons are also reported. 
THE LEVEL of librarians' salaries is an 
important indicator of the value society 
places on librarianship. During the pres-
ent period, salary levels are rising, be-
ginning salaries are higher for each new 
crop of library school graduates (the 
average beginning salary of $7,300 re-
ported for 1967 is $2,200 higher than it 
was in 1960),1 and attractive job open-
ings are widely available. 
Along with the apparent overall im-
provement, librarians are also becoming 
more concerned about their economic 
status. Long outdated minimum salary 
goals are presently being reformulated, 
and there are many other signs of ac-
tivity on the economic front. While li-
brarianship appears to be achieving a 
new recognition in contemporary soci-
ety, this in turn may be serving to en-
courage librarians to expect higher re-
wards for the services they perform. 
Despite rising salary levels for the pro-
fession as a whole, however, salaries for 
1 Carlyle J. Frarey and Richard S. Rosenstein, 
"Placement and Salaries in 1967: The Same Tune-
in a Higher Key," Library Journal, XCIII (June 15, 
1968)' 2447. 
Mrs. Schiller is Research Associate in 
the Library Research Center in the Uni-
versity of Illinois. 
many of its members remain relatively 
low, and serious inequities continue to 
exist. 
Data from a recent national survey of 
academic librarians (Characteristics of 
Professional Personnel in College and 
University Libraries, study performed 
pursuant to a contract from the U.S. 
Office of Education) make it possible to 
describe the salaries of this professional 
group in some detail. The study pro-
vides salary data by sex, age, experi-
ence, education and other variables; re-
ports academic librarians' opinions of 
their salaries in te1ms of their profession-
al experience; and considers the salaries 
of academic librarians in relation to 
those of other librarians and other aca-
demic faculty. 
PoPULATION, CovERAGE AND ANALYSIS 
The survey was based on a two-stage 
stratified probability sample of approxi-
mately one out of every five individuals 
employed in professional positions in the 
more than two thousand college and 
university libraries in the United States 
in 1966-67. All types and sizes of higher 
educational institutions, both public and 
private, were represented in the sample. 
I 101 
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In Stage I, 95 per cent of 580 sampled 
institutions supplied lists of .all their pro-
fessional staff. In Stage II, 2,251 indi-
viduals, or over 90 per cent of the 2,459 
full-time personnel selected from the 
staff lists to receive a mail questionnaire, 
supplied salary information. 
The following salary analysis excludes 
seventy of these respondents who work 
on a "contributed services" basis in 
church-related institutions, but it in-
cludes all others, regardless of whether 
they work on a 9--10 month or 11- 12 
month contract. The former constitute 
14 per cent, and the latter 86 per cent 
of the 2,181 respondents who reported 
a specific basic annual salary figure. 
Since not all respondents who supplied 
salary information reported on all other 
items, such as years of professional ex-
perience and faculty rank, the totals 
may vary from one table to another. In 
each of the tables, salary data are re-
ported for men and women separately, 
as well as for all librarians as a group. 
Of the total who reported salary, 37 per 
cent are men, and 63 per cent are wom-
en. 
BASIC ANNUAL SALARY, 1966-67 
The distribution of basic annual sal-
aries for academic librarians in 1966-67 
is shown in Table 1. The mean salary 
(aggregate salaries divided by the total 
number of respondents reporting) is 
$8,425. The median salary is $7,925· 
(half earn more and half earn less than 
this amount). The mean salary is higher 
than the median because a small minor-
ity earn exceptionally high salaries. Four 
per cent of the respondents earn $14,000 
or more, and the highest salary reported 
is $28,000. 
The salary reported most frequently 
(the mode) for men and for women is 
close to $7,000. One-quarter of the re-
spondents earn within $500 of this 
amount, but this modal salary range 
( $6,500--$7,499) is reported more com-
monly by the women ( 29.9 per cent) 
TABLE 1 
A NUAL SALARY ( 1966- 67) ' BY SEX 
( PER CENT DISTRIBUTION) 
ToTAL MEN WoMEN 
SALARY Per Per Per 
INTERV AL Cent Cent Cent 
Under $6,000 7.3 3.1 9.7 
6,000-6,499 9.6 6.0 11.7 
6,500-6,999 12.3 8.5 14.5 
7,000-7,499 13.5 10.2 15.4 
7,500-7,999 8.6 7.1 9.5 
8,000-8,499 8.9 8.0 9.5 
8,500-8,999 7.3 7.2 7.3 
9,000-9,499 6.6 6.7 6.6 
9,500-9,999 4.6 5.9 3.8 
10,000-10,499 5.3 7.9 3.8 
10,500-10,999 3.1 3.6 2.8 
11,000-11,999 4.1 6.9 2.5 
12,000-12,999 3.2 6.2 . 1.5 
13,000-13,999 1.5 2.9 .7 
14,000 and over 4.0 9.8 .7 
Total 99.9 100.0 100.0 
Base 2,181 802 1,379 
Median $7,925 $8,990 $7,455 
Mean 8,425 9,598 7,746 
Note : Figures are based on both 9-10 month and 
11-12 month salaries. 
than by the men ( 18.7 per cent). Gen-
erally, the women tend to be most heav-
ily concentrated at the lower ranges of 
the salary distribution. Slightly over half 
( 51.3 per cent) of the women, com-
pared to 27.8 per cent of the men, earn 
less than $7,500. On the other hand, 
while about one-fifth of all the respond-
ents earn $10,000 or more, only 12.0 per 
cent of the women, compared to 37.3 
per cent of the men, are in this upper 
salary grouping. The median salary for 
the men ( $8,990) is higher than the 
median salary for the women ( $7,455) 
by about $1,500. The difference between 
the mean salaries of men and women 
( $9,598 and $7,746 respectively) is even 
greater. 
CoNTROL AND TYPE OF INsTITUTION 
It is widely recognized that salaries in 
public institutions tend to be higher 
than in private institutions, both for li-
brary .and other faculty. For librarians, 
however, data have not been available 
to describe the breakdown between pri-
Academic Librarians' Salaries I 103 
TABLE 2 
MEDIAN ANNUAL SALARY BY CONTROL OF 
INSTITUTION WHERE EMPLOYED, BY SEx 
(PER CENT DISTRIBUTION) 
TOTAL 
CONTROL OF Per Median 
INSTITUTION Cent Salary 
Public 59.3 $8,390 
Private 40.7 7,252 
Private, Independent 24.7 7,395 
Private, Church-
Related 16.0 6,999 
Total 100.0 $7,922 
Base 2,181 
vate independent and private church-
related institutions. As shown in Table 
2, the median salary for librarians is 
lower in church-related institutions 
( $6,999) than in private independent 
colleges and universities ( $7,395). The 
figure for public institutions, however, 
( $8,390) is considerably higher than 
either of the above. 
Salaries are more directly related to 
control of institution than they are to 
institutional type. Although it was un-
expected to find that the median salary 
in two-year institutions is somewhat 
higher than it is in those of other types 
(Table 3), the differences between the 
median salaries in universities, teacher's 
colleges, and two-year institutions are 
relatively slight, and may be too small 
MEN WoMEN 
Per Median Per Median 
Cent Salary Cent Salary 
60.8 $9,390 58.4 $7,965 
39.2 8,550 41.6 6,959 
24.9 8,605 24.6 7,110 
14.2 7,790 17.0 6,685 
100.0 $8,991 100.0 $7,454 
802 1,379 
to be statistically significant. The fact 
that the figure reported for two-year in-
stitutions is not considerably lower than 
it is, however, may be a reflection of the 
very rapid growth of public junior col-
leges within the recent period, spurred 
by greatly increased financial support. 
SoME SALARY CoMP ArusoNs 
The library profession competes 
among other professions to attract able 
recruits, and college and university li-
braries compete with other types of li-
braries for trained personnel.. If .aca-
demic libraries seek to draw qualified 
personnel from the national manpower 
pool, salaries in these libraries must be 
on a comparable level with salaries in 
TABLE 3 
MEDIAN ANNUAL SALARY BY TYPE OF INSTITUTION 
WHERE EMPLOYED, BY SEX 
(PER CENT DISTRIBUTION) 
TOTAL MEN WoMEN 
TYPE OF Per Median Per Median Per Median 
INSTITUTION Cent Salary Cent Salary Cent Salary 
University 47.8 $8,020 51.7 $ 9,080 45.5 $7,525 
Liberal Arts 
College . 27.6 7,530 23.4 8,625 30.0 7,220 
T eacher's College 9.8 8,280 9.9 9,070 9.7 7,999 
"Other Prof. & Tech. 
School" 0 . . 5.6 7,665 6.2 8,835 5.2 7,215 
Two Year Institution 9.2 8,320 8.7 10,070 9.5 7,775 
Total 100.0 $7,922 100.0 $ 8,991 100.0 $7,454 
Base . 2,181 802 1,379 
0 Includes independent .technological , theological , fine arts, and other professional schools. 
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other libraries and with the earnings 
available in other professions. (For aca-
demic librarians who are part of the 
higher educational community, faculty 
salaries provide an additional yardstick 
for comparison. ) 
Referring to the "NEA Salary Goal 
which had been set in 1966 at $8,000 
a year for a classroom teacher with 
a Bachelor's degree and no experi-
ence ... ," Mary Gaver, a past president 
of the American Library Association, has 
urged that "beginning graduates with a 
Master's degree in Library Science re-
ceive a salary of $8,500 a year."2 There-
sults of the present survey indicate, how-
ever, that of those 1,292 respondents re-
porting salary who hold the fifth-year 
MLS as their highest library degree, 
64 per cent earn less than this amount, 
regardless of experience. 
Nonetheless, academic librarians as a 
group seem to earn higher salaries than 
school and public librarians. In 196~67, 
for example, the median salary for aca-
demic librarians in the present survey 
( $7,925) was considerably higher than 
that for school librarians ( $6,708), 3 and 
a review of existing data suggests that 
public librarians also are in a less favor-
able salary position. National salary 
data describing each of the separate 
portions of the library profession are not 
regularly available, and salary figures 
rapidly become out-of-date.4 It is there-
2 Quoted in Library Journal, XCII (August 1967) , 
2713. 
3 This figure is based on public school salaries. Na-
tional Education Association, Research Division, 23rd 
Biennial Salary Survey of Public-School Professional 
Personnel, 1966-67: National Data, Public-School Sala-
ries Series, Research Report 1967-Rll (Washington, 
D.C.: The Association, 1967), p. 22. 
4 Salary data from two recent consecutive surveys 
of state library consultants revealed, for example, that 
between 1965 and 1967 "some rather spectacular 
gains have been made." At the earlier date, only 12 
per cent earned $10,000 or more annually, while the 
more recent survey reported 44 per cent at this salary 
level. Marie Ann Long, "A Reconsideration of the 
State Library Consultant at Work," in The Changing 
Role of State Library Consultants, ed. by Guy Garri-
son, U Diversity of Illinois Graduate School of Library 
Science Monograph Series, No. 9. (Urbana, Ill.: Uni-
versity of Illinois Graduate School of Library Science, 
1968), p. 7 . 
fore impossible to make precise state-
ments describing salary differentials be-
tween one portion of the profession and 
another. 
Meaningful c01nparisons between the 
salaries of academic librarians and other 
academic faculty are also difficult to 
make. Figures showing oYerall faculty 
salaries, for example, typically exclude 
the salaries of administrative personnel, 
whereas standard summary figures for 
librarians' salaries include the salaries of 
administrators (mainly chief librarians) 
as a matter of course. This has the effect 
of raising the apparent salary for librar-
ians in comparison to other faculty. 
When chief librarians' salaries are in-
cluded in the salary tabulations, the 
median figure ( $7,925) for academic li-
brarians is somewhat higher than it is 
for this professional group ( $7,717) 
when chief librarians are excluded. It 
may be of interest to note here that the 
median salary of chief librarians alone 
is $9,750 (Table 4). 
Another point of difference between 
librarians and nonlibrary faculty is the 
varying length of their respective con-
tract years. While faculty salaries gen-
erally are reported on a nine-month ba-
sis, most librarians are employed for 
eleven months. Furthermore, the salary 
reported by librarians employed on the 
11-12 month contract is not commen-
surately higher than that reported by 
librarians employed on the 9~ 10 month 
contract (Table 5), whereas among oth-
er faculty, increments are probably more 
directly proportionate to the longer work 
year where this type of contract obtains. 
Differences in the nature of the sample 
selected, in the response totals, and in 
the way in which survey data are re-
ported, are additional factors which 
should be considered when comparisons 
are made from one professional group 
to another. 
Once aware of these qualifications, 
none of the available salary figures for 
academic faculty appear to be precisely 
I 
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TABLE 4 
MEDIAN ANNUAL SALARY BY PosiTION LEVEL, BY SEX 
(PER CENT DISTRIBUTION ) 
TOTAL MEN WoMEN 
PosiTION Per Median Per Median Per Median 
LEVEL Cent Salary Cent Salary Cent Salary 
Chief Librarian 13.6 $9,750 20.4 $11,710 9.7 $8,300 
All Others .. 86.4 7,717 79.6 8,577 90.3 7,105 
Assoc./ Asst. 
Librarian 10.3 8,300 11.5 10,250 9.6 . 7,155 
Dept./Div. 
Headt 
... 
36.7 8,600 37.7 9,450 36.1 8,065 
Other Prof. 
Assistant 39.4 7,195 30.4 7,460 44.6 7,085 
Total 100.0 $7,925° 100.0 $ 8,991° 100.0 $7,453° 
Base . 2,178 802 1,376 
0 Median for those reporting position level. 
t Includes Heads of School, College, and Departmental Libraries. 
comparable to the present ones for aca-
demic librarians. Certain generalizations 
are nonetheless possible, and it does 
seem reasonable to conclude that aca-
demic librarians earn less, on the aver-
age, than other faculty, although they 
are likely to work as much as two 
months longer. The mean salary for aca-
demic librarians in·, the present study 
( $8,425), is considerably lower, for ex-
ample, than the mean salary of $10,354 
reported by the AAUP for full-time fac-
ulty with and without professorial rank 
in 936 institutions.5 Similarly, the me-
dian salary of academic librarians 
( $7,925) is lower than that reported by 
5 
" The Economic Status of the Profession, Report on 
the Self-grading Compensation Survey, 1966-67," 
AAUP Bulletin, LIII (June 1967) , 151. 
the NEA for teaching faculty in degree-
granting institutions for the preceding 
year. In 1965-66, "the median salary of 
all full-time faculty personnel is $9,081."6 
One particularly striking point is re-
vealed by the additional comparative 
data for men and women, for this ap-
pears to explain some portion of the 
salary differential between academic li-
brarians and other faculty. The NEA 
goes on to report, for example, that "as 
in other professions, the median salary 
of women faculty personnel, $7,732, is 
lower than among men ( $9,275) ."7 
6 National Education Association, Research Division, 
Salaries in Higher Education, 1965-66, Higher Educa-
tion Series, Research Report 1966-R2 (Washington, 
D.C. : The Association, 1966) , p. 10. For 1967-68, 
the median figure is $10,235. Salaries in Higher Edu-
cation, 1967-68, Research Report 1968-R7, p. 9. 
7 NEA Research Report 1966-R2, p. 10. 
TABLE 5 
MEDIAN A NUAL SALARY BY LENGTH OF CoNTRACT, BY SEX 
(PER CENT DISTRIBUTION) 
LENGTH OF 
CoNTRACT 
9-10 month 
11-12 month 
Total 
Base . 
Per 
Cent 
13.9 
86.1 
100.0 
2,164 
TOTAL 
Median 
Salary 
$7,595 
7,964 
$7,919° 
0 Median for those reporting length of contract. 
MEN 
Per 
Cent 
11.6 
88.4 
100.0 
792 
Median 
Salary 
$8,700 
9,020 
$8,991° 
Per 
Cent 
15.2 
84.8 
100.0 
1,372 
WoMEN 
Median 
Salary 
$7,250 
7,475 
$7,451° 
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Among the academic librarians sur-
veyed here one year later (differences 
in reporting date, length of contract, 
etc., should continue to be recalled) , 
the median salary for women is $7,455, 
compared to $8,990 for the men. Thus, 
median salaries of academic faculty and 
of academic librarians correspond much 
more closely when men and women are 
considered separately than when each 
professional group is considered in the 
aggregate. 
Nearly two-thirds of all academic li-
brarians are women. In conh·ast, almost 
four-fifths of all faculty positions are 
held by men. Since women's salaries 
tend generally to be lower than those 
of men ii' all professions, the dispropor-
tionately high representation of women 
among librarians, and the disproportion-
ately low representation of women 
among other faculty, serves to intensify 
the salary differential between librar-
ians and other faculty when contrasted 
to one another as aggregate groups. 
FACULTY RANK 
The median salary of $8,260 for li-
brarians who hold faculty rank is higher 
than the median salary of $7,537 for li-
brarians without faculty rank (Table 6). 
The corresponding figure for those with 
the rank of instructor ( $7,250) is in turn, 
however, somewhat less. Beginning at 
the level of assistant professor, median 
salary rises with rank to $12,370 for those 
who are full professors. 
Other survey data show that there is 
a strong association between formal 
teaching activities and faculty rank. It 
is not unexpected to find, therefore, that 
those librarians who teach formal 
courses tend to earn more than those 
who do not. The median salary for the 
former group is $9,230, while the medi-
an salary for those with no fonnal teach-
ing responsibilities (this group consti-
tutes 86 per cent of 2,153 individuals 
reporting salary) is $7,7 45. 
In The Academic Marketplace, Cap-
low and McGee point to an interesting 
paradox. They claim that 
For most members of the teaching profes-
sion, the real strain in the academic role 
arises from the fact that they are, in es-
sence, paid to do one job, whereas the 
worth of their services is evaluated on the 
basis of how well they do another. . . . 
Most professors contract to perform teach-
ing services .... When they are evaluated, 
however, either as candidates for a vacant 
position, or as candidates for promotion, the 
evaluation is made principally in terms of 
TABLE 6 
MEDIAN ANNUAL SALARY BY FACULTY RANK, BY SEX 
(PER CENT DISTRIBUTION) 
TOTAL MEN WoMEN 
Per Median Per Median Per Median 
F ACULTY RANK Cent Salary Cent Salary Cent Salary 
Without Rank 49.2 $ 7,537 45.6 $ 8,730 51.3 $7,285 
With Rank 50.8 8,260 54.4 9,220 48.7 7,815 
Instructor 20.8 7,250 16.6 7,540 23.3 7,130 
Asst. Professor 16.5 8,765 18.8 9,160 15.1 8,535 
Assoc. Professor 6.9 10,360 8.5 11,270 6.0 9,445 
Professor 4.5 12,730 
Has Rank, but 
8.9 14,330 1.9 9,750 
not Specified 0 2.1 7,750 1.6 9,000 2.4 7,333 
Total 100.0 $ 7,93lt 100.0 $ 8,983t 100.0 $7.460t 
Base 2,157 799 1,358 
0 Includes Lecturers. 
t Median for those reporting rank. 
l 
their research contributions to their disci-
plines.8 
It seen1s particularly ironic, therefore, to 
note that although librarians are em-
ployed to perform library services, they 
seem to be evaluated, at least where 
salary or rank is concerned, on the ba-
sis of their formal teaching activities. 
Some institutions have begun to take 
more seriously the librarian's education-
al role, to recognize the importance of 
this role regardless of formal classroom 
teaching responsibilities, and to bring 
librarians' salaries more closely into line 
with other faculty salaries. In some cases 
this recognition has resulted in part from 
the strong position taken by librarians 
themselves. At the City University of 
New York, where professional librarians 
have full faculty status, including facul-
ty titles and salaries,9 the " ... first li-
brary rank now carries the title Instruc-
tor with a salary range from $8,100 to 
$11,950." Even here, however, where li-
brarians are "entitled to sabbatical leave, 
and all the other benefits and respon-
sibilities of faculty membership," they 
are not entitled to equal annual vaca-
tion.10 
8 Theodore Caplow and Reece } . . McGee, The . Aca-
demic Marketplace (New York: Basic Books;' Inc., 
1958), p. 82. 
9 
" Librarians Get Faculty Status at City University 
of New York," Library Journal, XCI (January 15, 
1966), 219. 
10 Ibid., 220. 
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Table 7 shows that median salary by 
age reaches a high point of $8,700 for 
those who are in their forties, drops off 
to $8,375 for those who are in their 
fifties, and increases slightly to $8,499 
for those who are sixty and over. Thus, 
when all respondents are taken togeth-
er, it appears that those who are in 
their forties tend to earn higher salaries 
than those who are older. Upon closer 
examination, however, it will be seen 
that a somewhat different pattern 
emerges when men and women are con-
sidered separately. 
Among men, for example, the median 
salary is $9,999 for those in their forties, 
but it rises to $10,280 for those in their 
fifties, and to $10,750 for those who are 
sixty and over. The corresponding fig-
ures for women are $7,790, $8,025, and 
$8,150. Thus, median salary rises with 
age for both groups. Women tend to 
earn less than men at any eorrespond-
ing age level, however, and salary dif-
ferentials between men and women in-
crease with age. For those under thirty, 
the differential in median salary be-
tween men and women is $255, where-
as for those who are sixty and over, the 
median salary differential is $2,600. The 
disproportionately high representation of 
women and the disproportionately low 
representation of men in the upper age 
TABLE 7 
MEDIAN ANNUAL SALARY BY AGE, BY SEX 
(PER CENT DISTRIBUTION) 
TOTAL MEN 
Per Median Per Median AGE (YEARS) Cent Salary Cent Salary 
WoMEN 
Per Median 
Cent Salary 
Under 30 . 15.1 $6,785 11.3 $ 6,965 
30-39 . 24.2 7,890 35.0 8,345 
40-49 . 24.2 8,700 30.0 9,999 
50-59 . 24.7 8,375 17.9 10,280 
60 and over 11.8 8,499 5.8 10,750 
17.3 $6,710 
17.9 7,395 
20.8 7,790 
28.6 8,025 
15.4 8,150 
Total 100.0 $7,925° 100.0 $ 8,991° 100.0 $7,455° 
Base . 2,172 799 1,373 
0 Median for those reporting age. 
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brackets are also factors which influence 
median salaries by age where men and 
women are considered in the aggregate. 
PROFESSIONAL ExPERIENCE 
Several previous studies have suggest-
ed that salaries of academic librarians 
do not keep pace with experience. Ran-
dall found among college librarians over 
thirty years ago, for example, that "in 
the group as a whole, there is no signifi-
cant relationship between length of ex-
perience and salary."11 More recently 
Morrison reported that "length of ex-
perience as reflected in the age of li-
brarians at the time of the survey is 
vjrtually unrelated to salary."12 While 
beginning salaries of recent library 
school graduates have been rising stead-
ily, particular concern has been ex-
pressed about whether salaries increase 
thereafter with professional experi-
ence.13 Many respondents to the present 
study were similarly concerned and 
considered this a question of direct self-
11 Perry D . Morrison, " The Career of the Academic 
Librarian" (unpublished PhD dissertation , University 
of California, 1961 ) , p. 403. 
1 2 William M. Randall, The College Library; A De-
scriptive Study of the Four-Year Liberal Arts Colleges 
in the United States ( Chicago : American Library As-
sociation and the University of Chicago Press, 1932 ), 
p. 62. 
13 See, for example, John Weatherford, "The Price 
of Obsolescence," Library Journal, XCI ( March 1, 
1966) , 1182. 
interest. One of them, a woman depart-
ment head with a professional degree 
and twenty-five years of professional ex-
perience, whose annual salary is just 
over $9,000, wrote: 
A lot more attention needs to be paid 
to the economic status of professional li-
brarians, particularly to that of people like 
me, in the middle group between the be-
ginners and the administrators . . .. 
The survey findings appear to support 
the legitimacy of this claim, but in sev-
eral respects the results are rather sur-
prising. 
Experience does pay, but just how 
much it pays depends on who is being 
described (Table 8). While the findings 
indicate a direct relationship between 
experience and salary, this relationship 
is stronger for the men than for the 
women. The median salary for all re-
spondents rises from $6,940 for those 
with less than five years of professional 
experience to $9,205 for those with 
twenty or more years of professional ex-
perience. Among men, however, the fig-
ures are $7,330 and $12,570, respective-
ly, compared to $6,750 and $8,745 for 
the women. 
Salary differentials between men and 
women may be due in some measure to 
their differing educational qualifications. 
TABLE 8 
MEDIA ANNUAL S ALARY BY NUMBER OF YEARS 
PROF ESSION AL EXPERIEN CE, BY S EX 
(PE R C E NT DISTRIBUTION ) 
NuMBER 
OF YEARS TOTAL MEN WoMEN 
PROFESSIONAL Per Median Per Median Per Median 
EXPERIENCE Cent Salary Cent Salary Cent Salary 
Under 5 33.0 $6,940 35.5 $ 7,330 31.6 $6,750 
5-9 20.2 7,965 23.0 8,950 18.6 7,465 
10-14 14.3 8,930 17.2 10,235 12.6 8,080 
15-19 11.6 8,955 11.7 10,750 11.6 8,275 
20 and over 20.8 9,205 12.6 12,570 25.6 8,745 
Total 99.9 $7,920° 100.0 $ 8,975° 100.0 $7,455° 
Base . 2,155 795 1,360 
0 Median for those reporting years of professional experience. 
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TABLE 9 
RESPONDENTS WITH FIFTH YEAR MLS AS HIGHEST LIBRARY DEGREE AND 
NoN-LIBRARY BACHELOR's AS HIGHEST "OTHER" DEGREE-MEDIAN 
ANNUAL SALARY ( 11-12 Mo.) BY NuMBER OF YEARS 
PROFESSIONAL ExPERIENCE, BY SEX 
(PER CENT DISTRIBUTION) 
NuMBER OF YEARS TOTAL 
PROFESSIONAL Per Median 
ExPERIENCE Cent Salary 
Under 2 19.2 $6,660 
2-4 28.2 7,235 
Under 5 0 47.4 6,986 
5-9 26.6 8,090 
10 or over 26.0 9,070 
Total 100.0 $7,515 
Base 0 854 
Among the men, for example, 87 per 
cent have at least the first professional 
library degree compared to 82 per cent 
of the women; and about one-third of 
the men, compared to one-fifth of the 
women, hold graduate degrees in other 
fields. While it was not possible to ex-
amine the ·salaries of men and women 
by every possible combination of pro-
fessional and academic degree, that par-
ticular combination of degrees which 
was held most typically was selected for 
such analysis. Table 9 shows median 
salary by years of professional experi-
ence for those with a master's degree in 
library science and a non-library bache-
lor's degree. In order to eliminate the 
possible distorting effect on salary of the 
9--10 month contract, Table 9 considers 
those on 11-12 month contract only. 
This table shows that among those 
with the educational qualifications de-
fined above, salaries increase with pro-
fessional experience. Furthermore, men 
whose highest degree is the fifth-year 
master's in library science are likely to 
receive substantially higher rewards for 
experience than women with the equiv-
alent education. Median salary differen-
tials exist between men and women at 
all levels of experience; but here again, 
the gap in median salaries between the 
two groups widens as experience in-
creases. 
MEN WoMEN 
Per Median Per Median 
Cent Salary Cent Salary 
15.5 $ 6,825 21.5 $6,605 
26.7 7,565 29.1 7,125 
42.2 7,250 50.6 6,877 
29.5 8,770 24.8 7,680 
28.3 10,165 24.6 8,525 
100.0 $ 8,345 100.0 $7,270 
329 525 
It is small wonder then, that women 
tend also to be more dissatisfied with 
their salaries as their experience in-
creases, while among men the level of 
satisfaction with salary varies only slight-
ly at each of several levels of experi-
ence (Table 10). It is also worth not-
ing, however, that a large proportion of 
men ( 46.2 per cent) as well as women 
( 49.3 per cent) considered that they 
were inadequately compensated for ex-
perience. In the light of other survey 
data which show that only 11 per cent 
are dissatisfied with their library careers 
generally, dissatisfaction with salary 
seems particularly widespread. 
EDUCATION 
Over 98 per cent of all the respond-
ents have at least a bachelor's degree; 
five-sixths have at least the first profes- 0 
sional library degree; and one-quarter 
hold .advanced degrees in other fields, 
generally in combination with their li-
brary training. Altogether, nearly nine 
out of ten academic librarians hold 
either a professional library degree, a 
graduate degree in another field, or 
both. 
Table 11 shows that median salary 
rises as the length of professional study 
increases. Caution must be urged in in-
terpreting the specific figures however; 
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TABLE 10 
OPINION oF SALARY BY NuMBER OF YEARS PROFESSIONAL ExPERIE cE, BY SEX 0 
(PER CENT DISTRIBUTION) 
NuMBER YEARS PROFESSIONAL ExPERIENCE 
Under 5-14 
CoNSIDERS SALARY T otal 5 Yrs. Yrs. 
ADEQUATE Per Cent Per Cent Per Cent 
All Respondents 
51.9 58.8 49.9 Yes 
No 48.1 41.2 50.1 
Total 100.0 100.0 100.0 
Base 2,129 709 738 
Men 
Yes 53.8 55.0 51.9 
No 46.2 45.0 48.1 
Total 100.0 100.0 100.0 
Base 796 280 322 
Women 
Yes 50.7 61.3 48.3 
No 49.3 38.7 51.7 
Total 100.0 100.0 100.0 
Base 1,333 429 416 
15 Yrs. 
&Over 
Per Cent 
46.8 
53.2 
100.0 
682 
55.2 
44.8 
100.0 
194 
43.4 
56.6 
100.0 
488 
0 The questionnaire item on ·which this t able is based, read: " Relative to your professional experi ence, do 
you consider you r salary adequate?" 
TABLE 11 
MEDIA ANNUAL SALARY BY HIGHEST PROFESSIONAL LIBRARY DEGREE, BY SEX 
(PER CENT DISTRIBUTION) 
TOTAL MEN "VOMEN 
HIGHEST PROFESSIONAL Per Median Per Median Per Median 
LIBRARY DEGREE Cent Salary Cent Salary Cent Salary 
Nonet 16.4 $ 6,905 12.8 $ 7,800 18.5 $6,695 
First Professional 
Degree 77.4 7,980 80.7 8,920 75.5 7,495 
Fifth Yr. Bachelor's 
in L.S. 17.7 8,585 10.8 11,130 21.7 8,265 
Fifth Yr. Master's in L.S. 59.7 7,775 69.8 8,710 53.8 7,315 
Second Professional 
Degree ( Sixth Yr. 
Master's in L.S. ) 5.5 9,940 4.8 11,670 5.8 9,390 
Doctorate in L.S. .8 15,600 1.8 0 .2 0 
Total 100.0 $ 7,920t 100.0 $ 8,999t 100.0 $7,455t 
Base . 2,165 796 1,369 
0 Median not calculated. 
t Median for those reporting highest library degree. 
t This category includes the undergraduate degree in library science. 
first, because the present library degree 
structure differs from that which pre-
vailed earlier, and particular degree 
labels therefore represent particular lev-
els of experience .as well as levels of 
training; and second, because some por-
tion of the respondents in each category 
hold other advanced degrees in com-
bination with their professional degrees, 
and this additional training may affect 
the salary figures. '<J Furthermore, the 
number of persons (seventeen) report-
ing that they hold the library science 
doctorate is so small that the median 
salary figure derived from this group 
1nay not be entirely representative of 
others who hold this degree, but were 
not selected in the sample. 
The figures are nonetheless suggestive. 
Indeed, the very fact that there are so 
few librarians with the doctorate in li-
brary science while the demand for 
them is great may provide one explana-
tion for the exceedingly high median 
salary of $15,600 which is tentatively 
reported here. This figure is consider-
ably higher than the median salary for 
librarians with doctoral degrees in other 
fields. Based on sixty-three individuals 
0 It will be noted, for example, that the fifth-year 
bachelor's degree appears to be more highly rewarded 
than the fifth-year master's, both for men and for 
women. It is not clear, however, what portion of 
these differences may be due to the effect of experi-
ence (those with the bachelor's degree graduated 
earlier and have more professional experience), and 
what may be attributed to other non-library training. 
( A somewhat larger percentage of those with the 
BLS than of those with the MLS hold other graduate 
degrees in addition to their professional degrees. ) 
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reporting, median salary for the latter 
group is $10,500. The doctorate in li-
brary science appears, in contrast, to be 
particularly highly valued. 
Although the median annual salary of 
$15,600 ( 1966-67) for those with th~ 
library science doctorate can only be 
considered as suggestive (the number 
of persons reporting such degrees is mi-
nute) , this salary compares favorably 
with those reported by the National 
Science Foundation for scientists with 
the PhD degree. Among PhD scientists 
employed full-time by educational insti-
tutiOJ::!S, the median salary for calendar 
year 1966 was $12,800.14 Some of the 
individual fields for which correspond-
ing median salary figures are reported 
are sociology ( $10,500) , anthropology 
( $11,000), physics ( $12,000), and mathe-
matics· ( $13,600), while the highest fig-
ures reported are for economics ( $14,-
000) , and for "other fields" ( $14,800) .15 
•• 
14 Summary of American Science Manpower, 1966. 
( Washington, D.C.: National Science Foundation, 
March 1968), p. I. 
1 5 Ibid., p. 2-3. 
AUDREY N. GROSCH 
Implications of On -line Systems 
Techniques for a Decentralized 
Research Library System 
On-line and batch mode computer-based library systems are defined 
to show their basic differences. This is related to how on-line systems 
can provide an operating framework for the large research library, 
thus providing the groundwork for a national information netw01'k. 
This article also discusses systems design factors, operating system 
and application software, various geographic implications, user serv-
ices, and library staff effects. Additionally, certain problems are noted 
which libraries face as they proceed toward design, debugging, and 
installation of computer-based on-line operating systems for record 
and information control and dissem,ination. 
ON-LINE AND BATCH MODE SYSTEMS 
PREDOMINANT among the computer-
based library systems representing the 
current state-of-the-art are systems op-
erating in the batch mode. In such 
systems, input data are gathered for 
processing at stated time intervals, and 
required outputs are produced by the · 
processing of these data. These outputs 
are usually printed or punched. Correc-
tions, additions, or changes must wait 
until the next processing time. For many 
tasks, such as order printing, circulation 
card punching, and various listing func-
tions, this mode has provided sufficient-
ly current service on an economical ba-
sis without detriment to user services. 
Certain library-user-related functions 
do suffer, however, because of the time 
lag between processing, correction, and 
Mrs. ·Grosch is Systems Coordinator in 
the University of Minnesota Library. 
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desired output when batch mode is em-
ployed. Functions such as recording re-
ceipt of periodicals, charge-out of bibli-
ographic materials, file searching file 
correcting, and timeliness of information 
are directly affected by the batch mode. 
It is highly desirable to perform these 
functions within the framework of an 
on-line computer-based information sys-
tem. Such a system would permit a re-
turn to the "real-time" environment 
which does exist when making changes 
in manual systems, yet provide all op-
erating units with access to the total 
record base of the library system without 
file duplication. Operating in an on-line 
mode would mean that updating of files, 
initiation of transactions of various 
types, and ce1tain output functions 
would be processed in what appears to 
be «real-time" to the system user through 
the direct man/ machine interface of a 
console unit. Such a library system can 
be designed today for the large, decen-
tralized research library since hardware 
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and operating system software are avail-
able for such systems. Project B.allots1 
and work carried out at the University 
of California, Berkeley, under Professor 
Maron2 show that progress in this di-
rection is being made. In addition, our 
national libraries are devising standard 
record formats for bibliographic informa-
tion as typified by Project MARC. 
This on-line library system would be 
developed to serve library user and staff 
needs by creating a centralized, integra-
ted data store of the library's biblio-
graphic and in-process information. 
Such a system would operate via key-
board display consoles, data collection 
units, and other necessary equipment 
connected to a central computer over 
various types of communication lines. 
Certain tasks would be pedormed in 
the batch mode, but main emphasis of 
the system to serve current user needs 
would structure the system to require 
short user response time, let us say, un-
der four-second maximum delay on a 
message sent in response to a console 
inquiry. Therefore, the on-line, integra-
ted record system envisioned by this 
author in future large libraries will com-
bine both modes of operation for maxi-
mum efficiency, service, and economy. 
Such a record system will be compatible 
to standard bibliographic information 
disseminated through our three national 
libraries, the Library of Congress, the 
National Library of Medicine, and the 
National Agricultural Library. 
1 Stanford University. Bibliographic automation of 
large library operations using a time sharing system 
(Project Ballots), a proposal for research and/ or re-
lated activities submitted to the U.S. Commissioner of 
Education for support through authorization of the 
Bureau of Research. Principal Investigator: Allen 
Barnet Veaner. Project Director: Rutherford David 
Rogers. May 1967, granted October 1968. 
2 University of California, Berkeley. A study of the 
organization of search of bibliographic holdings rec-
ords in on-line computer systems, a proposal for r€:. 
search and related activities submitted to the U.S. 
Commissioner of Education for support through authori-
zation of the Bureau of Research. Principal Investi-
gator: M. E. Maron. May 1967. 
SYSTEM DESIGN FACTORS 
No library system exists which truly 
integrates all of the total library opera-
tions from the original order of an item 
to its eventual delivery to the user. Cer-
tain of these segments are being per-
formed by computer-based systems in 
various ways by many institutions. To 
achieve maximum benefit from an on-
line application it is highly desirable to 
interlace as many operations and tasks 
as possible, i.e., to have the system per-
form as much work as possible ~ within 
limits of the hardware procured. This 
serves to create orderliness in process-
ing, efficiency on the part of the staff, 
and economical equipment utilization. 
For example, present circulation control 
systems of either operational mode re-
cord the necessary transaction informa-
tion, but the machine readable input 
card used to record the transaction in 
most of these systems is not a by-prod-
uct of the original book processing op-
eration, nor are these circulation files 
accessible by .any other means than tele-
phoning the circulation department, 
consulting their file listing, or using their 
console for file inquiry. Further, the 
typical circulation file provides a record 
of materials charged out, temporarily in 
a processing department, or special stack 
location. This file may provide for some 
queuing of users to a specific biblio-
graphic volume but does not automati-
cally balance the waiting users among 
widely scattered copies which may be 
duplicated in the total library collection. 
In addition, such a batch mode circula-
tion system does not serve as a locator 
tool for volumes on the shelf in a geo-
graphically decentralized library envi-
ronment. 
From the above example, we can see 
the need for integration of circulation 
operations with the total processing op-
eration. To carry our example .a step 
further, the following benefits would ac-
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crue from integrating the circulation file 
function: 
1. determining specific location of vol-
ume; 
2. determining availability by location; 
3. queuing of user to item having i~­
mediate availability or shortest wait-
ing list or time until return; 
4. triggering order of additional copies 
according to user demand; 
5. handling user cancellations by auto-
matically shifting user queues; 
6. determining storage transfers or with-
drawals of volumes by their use his-
tory according to library standards; . 
7. full bibliographic information easily 
available for the issuance of recalls 
and overdues. 
This means that the on-line library sys-
tem must have at its heart a file struc-
tured to handle both bibliographic and 
operational data, meeting generally the 
following requirements: 
1. bibliographic information for each 
volume added to the collection com-
patible with national systems require-
ments; 
- 2. subject searching and specific entry 
searching capabilities; 
3. library operational data, including or-
dering, accounting, routing, location, 
processing history, and management 
information relative to file use and 
transactions involving use or change 
of the files; 
4. service file information, such as: 
a. vendor name and address files, 
b. borrower name and address files 
(probably the above two are in-
stitution-wide shared files) , 
c. account or fund files, 
d. user interest profiles; 
5. special depth indexed bibliographic 
files for special subsystems such as 
selective dissemination in delimited 
subject areas. 
As noted above, portions of this file may 
operate in a file-sharing m~de so that a 
file connected to one central processor 
may be accessed for inquiry by another 
computer over a communication ~ine. 
This can give important cost savings 
within an institution. 
Systems design will evolve which fits 
individual library needs yet maintains 
compatibility with national bibliograph~c 
sources. Since libraries differ vastly m 
their accounting, processing, and subject 
matter, these factors , together with size 
and user services, will determine the 
system requirements. Therefore, prime 
systems design factors will be the str~c­
turing of the integrated data base, using 
as many practical economics, such as 
file sharing, as possible, yet carrying out 
required applications and allowing flex-
ibility for further system evolution and 
size growth. 
OPERATING SYSTEM SOFTWARE 
The operating systems supplied with 
medium- to large-scale computers most 
frequently used in on-line commercial 
systems, enable the computer to receive, 
process, and transmit data to and from 
various communications devices con-
nected to the system. By buffering and 
memory paging such software permits 
the computer to maximize its efficiency, 
handling many jobs, seemingly simul-
taneously. By the establishment of pri-
orities in processing and queues of jobs 
waiting to be processed and then polling 
these queues, many users of the system 
can be served with minimum response 
times. It is the development of this op-
erating system software together with 
large mass storage files which has made 
on-line library systems as possible to-
day as the airline reservation systems 
of this type currently operating and be-
ing developed. In fact, in certain situa-
tions, on-line processing becomes more 
feasible from a service and cost view-
point than any other type. This ~naly~t 
believes that in years to come this will 
also prove true for large research li-
braries. 
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Present developments on a national 
scale certainly point to the time when 
large libraries will become stations in a 
national library network system, each re-
sponsible for a segment of the world's 
published literature, by subject or by 
type. The heart of such a system would 
depend upon rapid communication be-
tween its stations to answer user re-
quests. Messages consisting of biblio-
graphic information, availability, and 
facsimile transmission of the document 
itself will be initiated through use of 
consoles operating .as part of an on-line 
system. If these networks are really go-
ing to develop, machine readable data 
bases must be at their heart to enable 
remote communication and exchange of 
information. Therefore, it behooves large 
libraries to develop such systems to pre-
pare for national interaction. As oper-
ating system software improves, a li-
brary's systems design task is strength-
ened so that future developments will 
undoubtedly offer the library a frame-
work for even more effective systems. 
Operating system software is com-
plex, extremely expensive to develop, 
and up to now has been the prime re-
sponsibility of the computer manufac-
turer. Most installations have added 
their own improvements faster than they 
could have become available for release 
from the manufacturers. Libraries, as an 
applications user group, will be no ex-
ception to this when they operate their 
own computer systems or share a super-
scale system within their parent institu-
tions. Libraries will find it necessary to 
support further operating systems de-
velopment and become vocal on their 
requirements to the computer manufac-
turers. Because of the technical lag be-
tween what present hardware and soft-
ware can accomplish, it may be left up 
to the library to undertake modifications 
in operating system software where 
needed and not wait for the manufac-
turer if long systems delays are to be 
avoided. 
APPLICATIONS SoFTWARE 
Programs designed to process infor-
mation and produce required output for 
library staff and users will be the prime 
responsibility of the library systems 
group. Certain types of applications pro-
grams, SORT /MERGE, for example, 
may be written for use in the library 
community by cooperating libraries to 
achieve specially tailored printed out-
put such as book catalogs. Filing stand-
ards presently used should be evaluated 
according to ease of use by the user of 
the catalog. When more libraries begin 
to depend upon computer based sys-
tems, filing standards deemed .absolute-
ly necessary are bound to result. Cer-
tainly, it is possible to program the 
ALA/ LC filing rules, but there is a high 
degree of variation in present practices 
in most libraries. A national standard 
specially suited to machine processing 
will undoubtedly result in time through 
the cooperation of the three national li-
braries. Some, however, would feel that 
each library should form its own con-
clusions on filing and build from this 
point initially. 
In on-line processing systems operat-
ing in a time sharing mode, a limited 
block of core storage will be available 
for each program during its execution 
time. Therefore, one application pro-
gram characteristic will be structural 
modularity. Segmentation of programs, 
small routines, overlaying, and use of 
common subroutines for programs op-
erating in on-line applications will key-
note program design. Operating time 
efficiency .and minimization of core stor-
age required will assume increased im-
portance. For this reason many programs 
may be written using assemblers rather 
than higher order languages. 
In libraries, as in the computer indus-
try, attempts at standardization have 
not really resulted in much standardiza-
tion. Only recently with the formation 
of EBCDIC codes in use on IBM Sys-
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tern 360 equipment has the computer 
industry attempted to offer more than 
the usual 64 character set. For library 
use it would seem that standard codes 
allowing 128 characters would be mini-
mal for representation of European al-
phabet languages, lower case, and of 
enough special symbols. With an in-
creased use of extended character set 
chain printers beyond libraries, the 
manufacturers should be urged to base 
future hardware designs on eight level 
codes rather than the various six bit 
codes now used by all except IBM. It 
may be that libraries will want to base 
their systems plans and requirements on 
the hexadecimal code structure to en-
able direct encoding of up to 256 sep-
arate characters. Character set develop-
ments put into practice by MARC will 
be watched with interest by all libraries 
attempting to decide upon basic en-
coding techniques or what hardware to 
buy. Certainly libraries will be faced 
with generating software to convert ma-
chine readable data to fit new expand-
ed code structures as new hardware is 
procured. 
Software for applications must be the 
responsibility of the library systems 
group. In a large system contractors 
may be employed to write certain soft-
ware as specified by the library. Strict 
control must be maintained, however, 
to assure a successful end product and 
the library's ability to take over main-
tenance of such programs once installed. 
This will be one of the most challenging 
administrative areas for project manage-
ment in development of the library's on-
line system. 
GEOGRAPIDC IMPLICATIONS 
Both national and local geographic 
implications result from the installation 
of on-line computer-based systems in 
large research libraries. National impli-
cations, of course, depend upon the role 
the library chooses in its relation to a 
national information network. The ap-
plication of computers on a batch mode 
to libraries has brought about the pos-
sibility of increased cooperation beyond 
merely interlibrary loan services. Swap-
ping of basic bibliographic information 
and access to greater index facilities is 
now possible by construction of suitable 
on-line communications systems permit-
ting remote queiies to search another 
library's catalogs. Therefore, on a na-
tional basis, large research libraries will 
send and receive queries to search their 
data base. Thus, some information needs 
will be met without intervention of more 
than one librarian in the originating li-
brary. This can mean an immense sav-
ing in man-hours and effective provision 
of additional reference librarians with-
out the addition of extra staff. 
On a local level implications of on-
line systems techniques will completely 
change the present trend of library sci-
ence toward centralization of processing 
activities. With centralized processing 
and subsequent dissemination of the 
physical volumes to scattered physical 
locations, cumbersome order and in-
process files are created, as well as man-
ual material sorting operations, and rout-
ing of rna terials to many people, to 
name only a few salient characteristics. 
Computer-based batch processing has 
encouraged this centralization trend to 
economically justify computer use, 
maintain audit control of the work proc-
essed, and build suitable clerical sup-
port necessary for a computer-based 
system. The advent of on-line tech-
niques has made it possible to remove 
all the delay and inefficiencies of either 
a manual or centralized batch process-
ing mode system. Because of the ability 
to query a central data bank, with file 
security provisions built into the system, 
along with memory protection, it be-
comes more desirable to structure large 
library systems for decentralized acqui-
sitions and processing. This would elim-
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inate the physical routing of volumes, 
cut the cataloging time, and yet give 
the advantages of centralization with-
out the disadvantages. Branch libraries 
for geographic or subject areas could be 
built to be serviced more fully than one-
man departmental libraries could ever 
be serviced, by providing longer open 
hours, more professional help to the 
user, and more timely delivery of new 
materials. , 
In such a decentralized system, each 
individual branch would have equal ac-
cess to query the central data banl<. It 
would be able, however, to change or 
add to only its designated portion of the 
file. Through security .and access codes 
only appropriate personnel could query 
levels of management information. File 
accuracy would be the responsibility of 
the individual branch library working 
together with an audit section of the li-
brary's systems group, each library hav-
ing one representative responsible for 
solving errors or file problems when 
they occur. This .audit pool technique as 
the human interface between error 
checking software and the individual 
user of the system has proved effective 
in many large corporations operating 
time-sharing systems. In this environ-
ment many different departments main-
tain such liaison personnel to take care 
of problems. 
To summarize, on-line query would 
give the geographically decentralized li-
brary system the advantages of central-
ization because of the central data hank 
of information. It would effectively com-
bine the advantages of smaller libraries 
and decentralized physical processing 
activities. The disadvantage of cumber-
someness on the part of centralization 
of manual activities would not exist. 
Secondly, the disadvantage of split rec-
ords, ineffective procedural control, and 
lack of the right operational information 
in the right physical location would 
cease to be a problem. For better serv-
ice and staff utilization such an on-line 
system would aid the library adminis-
trator effectively to extend and increase 
service. 
uSER SERVICES 
One of the most perplexing problems 
for the user of .a large research library is 
the complexity of finding information 
rapidly and receiving current informa-
tion only after delays of six months to a 
year from its publication. Some reference 
requests may involve much physical 
travel between various departments of 
the library system, even just to find out 
whether a certain book is in .a particular 
department. Finding locations of the 
actual material, once promising biblio-
graphic references have been located, 
consumes much valuable time for user 
and library staff. In the typical large re-
search library reference help is limited 
and the user is forced to fend for him-
self, much of the time inadequately. Li-
brarians wish to alleviate this situation, 
but because of limited staff, certain .an-
tiquated procedures, and lack of the 
proper files in the right places, progress 
in solving this problem is slow. 
Use of modem indexing services and 
techniques, a redefinition of reference 
service goals, and the design of thor-
oughly modern on-line systems designed 
to free librarians for the most important 
task in the library-the provision of ade-
quate reference service-will alleviate 
the situation described above. By using 
such centrally procured services as 
MARC and MEDLARS, the library will 
capture basic bibliographic information 
for a large percentage of references at 
the time of their order. Upon receipt of 
an order this information will be added 
to for more rapid processing of new 
items. Other factors, such as publisher~s 
standards, title page standards, univer-
sal book numbers, and further delinea-
tion of various record types to handle 
publication types not covered by 
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MARC, will undoubtedly be imple-
mented in the coming years. 
LIBRARY STAFF EFFECI'S 
Staff members in most large research 
libraries are familiar with what com-
puter systems may do for the library, 
either through direct experience or 
through related professional activities. 
Every library should have a program of 
in-service education in this area to lay 
groundwork for systems work being 
done in the library without arousing ap-
prehensions among staff. With this point 
in mind, on-line systems should have a 
positive effect on all staff members if 
the system's capabilities are understood. 
Library staff must be made to feel a 
part of any systems development which 
takes place in their library since they 
place the requirements in the hands of 
the system designers. 
It is said that many librarians are 
utilized in libraries for work more prop-
erly performed by senior clerical per-
sonnel. If it be true, their retraining 
may become a necessity and their em-
ployment as librarians in future years 
called in doubt unless they .are utilized 
to provide reference, indexing, acquisi-
tions, or in managerial functions. Much 
less professional staff and more clerical 
staff within the library itseH will need 
to be concerned with purely processing 
work. This will permit more librarians 
to be engaged in the much more crea-
tive and professional task of helping the 
library user to solve his information 
problems in depth. 
Librarians should feel much more in 
control of their libraries, because of the 
availability of basic information through-
out the system, ease of handling many 
routine requests, time to manage effec-
tively, to decide acquisitions, and to 
make full use of centrally procured pre-
processing information. Librarians may 
turn their fullest attention to the de-
sign and provision of new services such 
as in-depth reference searches, selective 
dissemination, or other custom tailored 
information routing. Through effective 
systems groups trained to develop and 
maintain the library's computer-based 
systems, a high confidence level should 
be achieved among the whole library 
staff. 
CONCLUSION 
As always, librarians are striving to 
provide increased service to their clien-
tele who increase in number .as well as 
sophistication in their service expecta-
tions. On-line systems will do much to 
make library use easier for the patron 
and less time-consuming on both his 
part and the library's; it will also pro-
vide a base for the development of na-
tional library networks. When each large 
research library has basic bibliographic 
data machine-readable and serviced by 
on-line systems permitting remote query 
between geographically separated com-
puter systems, quicker information proc-
essing will result for the information 
user. A depth of resources will be made 
available to every library on a faster 
basis than through the present complex 
procedures of writing or teletype com-
munication and subsequent checking 
operations performed on each request 
no matter how routine in nature. 
Librarians will be free to decentralize 
·their collections yet retain the efficien-
cies of centralized processing and rec-
ord systems. Rapid copy service, fac-
simile transmission, microfiche dis semi-
nation, and many other techniques will 
be employed to expand library services 
to an ever more demanding user group. 
The system work to now and that 
planned for the immediate future should 
effectively prepare the large research li-
brary for the development of on-line 
computer-based record systems for in-
formation processing and dissemination. 
Systems librarians face a great challenge 
to put together well designed systems 
and effectively communicate the li-
brary's needs to the library's computer 
center personnel. • • 
M. CARL DROTT 
Random Sampling: a Tool for 
Library Research 
Questions about the accuracy of library records, the behavior or at-
titudes of patrons, or the conditions of the books in the collection 
can often be answered by a random sampling study. Use of this time 
and money saving technique requires no special mathematical ability 
or statistical background. The concept of accuracy is discussed and a 
table is provided to simplify the determination of an appropriate sam-
ple size. A method of selecting a sample using random numbers is 
shown. Three examples illustrate the application of the technique to 
library problems. 
LmRARIANS ARE continually call~d up-
on to make decisions based on imper-
fect data. How many books in the col-
lection are in need of repair? What per-
centage of our patrons use the card 
catalog? Which categories of books can 
be stored without greatly inconvenienc-
ing our patrons? The cost of keeping ac-
curate records to answer this type of 
question is great. On the other hand the 
librarian should have something better 
than an informed guess. One way of 
providing this information is to study-a 
small sample of the collection or user 
population, and to draw conclusions 
based on this sample. 
Sampling is, of course, a compromise 
measure. If unlimited amounts of time 
and money were available there would 
be no need for using methods of ap-
proximation. But if one is faced with 
both a need for information and limited 
resources, it is an important manage-
ment tool. In order to make the most 
effective use of this tool statisticians 
Mr. Drott is with the Community Systems 
Foundation, Ann Arbor, Michigan. 
have developed scientific sampling 
methods. These methods, based on ) 
mathematical precepts, assure maximum 
usefulness and validity of sampling 
data. 
AccuRACY AND SAMPLE SIZE 
One of the first things to decide upon 
is the size of a sample. Intuitively one 
recognizes that larger samples give rise 
to more accurate data. To quantify this 
.accuracy he must distinguish between 
two types of errors possible in a sam-
pling study. 
The first type 9£ errQr is one which 
might be called _t_glerance_. Most com-
monly, results are reported as percent-
ages, for example, "25 percent of the 
books in our collection have circulated 
in the last two years." Because they are 
based upon a sample these figures are 
not exact. Thus we say something like, 
"Between 23 and 27 percent of our col-
lection has circulated in the last two 
years." This tolerance is commonly writ-
ten 25% ± 2 and is read "twenty-five per- ) 
cent plus or minus two." This tolerance 
is a measure of the accuracy of our- re-
sult. 
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The second type of error measure is 
called confidence. It is a measure of 
how certain one is that the true answer 
lies within the limits stated in his toler-
ance. For instance a confidence of 90 
per cent means that there is one chance 
in ten ( 10 per cent) that the true value 
of the number he is predicting lies out-
side of the tolerance he has set. A state-
ment that 10% ± 4 of the patrons enter-
ing the library go directly to the card 
catalog reported with a 95 per cent con-
fidence means that there is only one 
chance in twenty ( 5 per cent) that the 
actual percentage of patrons going di-
rectly to the catalog is either greater 
than 14 per cent or less than 6 per . cent. 
Confidence can also be interpreted in 
terms of the results expected if a sam-
pling study were repeated. Thus a 90 
per cent confidence means that if a sam-
pling study were repeated ten times 
(using the same sample size and toler-
ance but each time using a different 
sample) the results would be correct 
within the specified tolerance for nine 
of the replications. 
Once a tolerance and a confidence 
have been decided upon one can use 
Table 1 to find the appropriate sample 
size. There are several important points 
in the use of the sample size table. First, 
the sample size needed for a given toler-
ance and confidence is dependent on 
the relative percentages which are ob-
served. The correction can be made by 
applying a very simple formula. First 
estimate what per cent of the sample 
will be in the most important category 
you are dealing with. For example, if 
we were sampling the number of pa-
trons who go directly to the card cata-
log, we might estimate on the basis of 
preliminary observation that the num-
ber is no greater than 20 per cent. We 
write this as decimal fraction .20. Next 
we subtract the fraction from one ( 1.00) 
and multiply our two fractions together. 
Thus: 
1.00 - .20 = .80 
.20 X .80 = .16 
This result multiplied by four ( 4) gives 
our correction factor. 
.16 X 4 = .64 
This factor is to be multiplied by the 
sample size in Table 1 to give a revised 
sample size. If in the example above we 
had decided on a confidence of 95 per 
cent and a tolerance of 2 per cent Table 
1 gives a sample size of 2,401. Multiply-
ing by our correction factor gives a re-
vised sample size of 1, 737. If we cannot 
predict our sample percentage in ad-
vance we can use the sample sizes di-
rectly from the table since these repre-
sent the most conservative size esti-
mates. 
Two further points should be o b-
served in using the sample size table. 
The first is that the approach used in 
preparing the table is valid only for 
sample sizes which are greater than 
thirty but less than 10 per cent of the 
total population. A second point is that 
the sample size must be calculated be-
fore performing the survey. The table is 
not appropriate for calculating the con-
fidence and tolerance of a sample al-
ready collected. 
SELECTING THE SAMPLE 
The entire validity of this sampling 
technique is based upon the use of an 
unbiased sample. That is to say the 
sample must be as representative as 
possible of the entire population. To 
this end one should use the mathemati-
cal concept of a random samp e Ran-
domness in this sense means that for 
each selection (collecting one datum) 
every member of the population has an 
equal chance of being drawn. For ex-
ample if we wanted to select several 
cards randomJy from a new (ordered) 
deck of playing cards we might throw 
. 
\ 
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the cards into · a hat, stir them around, 
and draw the sample with our eyes 
closed. On the· other hand suppose we 
were to close our eyes, remove a small 
stack of cards from the top of the deck, 
draw the next card for our first datum, 
remove another small stack, draw our 
next datum, and so on. This would not 
be a random sample since by removing 
the stack of cards we gave them no 
chance of being selected in the follow-
ing draws. This kind of non-randomness 
most often .appears in so-called fraction-
al sampling. An example of this would 
be sampling a card catalog by taking 
every twenty-fifth card (from a random 
starting point). The effects of this type 
of violation of mathematical random-
ness are often difficult to determine. 
Sometimes the results of a study may be 
invalidated, other times the violation 
may have no effect. The critical factor 
is the order in which the population is 
arranged. 
Let us consider two examples from 
public opinion surveys. In the first sit-
uation respondents were selected by 
calling at every twenty-fifth house. The 
interviewers proceeded from block to 
block in an orderly manner. As they 
went around each block they stopped 
at every twenty-fifth dwelling. When the 
results were compared to known data 
they were found to be unbiased. The 
order in which peoples' houses are ar-
ranged in a neighborhood seems to be 
independent of their opinions. Thus the 
fractional technique did not introduce 
any bias. In another survey respondents 
were selected by contacting every twen-
ty-fifth person in the telephone book. 
The results of this survey were found to 
be incorrect. It was later recognized that 
the relationship between names and 
ethnic groups introduced opinion bias 
when the names were in an alphabetical 
list. 
To summarize, sampling techniques 
which are non-random can produce seri-
ous and often undetectable errors. Tech-
niques do exist for using certain types 
of structured samples but these designs 
require careful statistical analysis and 
should only be employed after careful 
consideration. 
We have stressed the importance of 
choosing a random sample, but how 
does one assure randomness? One meth-
od makes use of random number tables. 
Many books on sampling or statistics in-
clude tables of random numbers (see 
bibliography). For example in a random 
number table we may find a column of 
numbers like this: 
174393 
533251 
081831 
987384 
381849 
To use these numbers in sampling we 
must develop rules for each sampling 
situation. Suppose we wish to draw a 
sample from a sheHlist which consists of 
9 drawers, each drawer having no more 
than 1,600 cards (about 16 inches). First 
we select a drawer. For this we can use 
a very simple rule. Namely, let the first 
digit of the random number equal the 
drawer number. We will delete any 
numbers which begin with zero, since 
there is no drawer zero. Next, to select 
a card within a drawer we could use the 
next four digits of each random number 
and count that number of cards into 
each drawer. This, however, would 
make the data collection extremely te-
dious. We may decide that measuring 
a distance into each drawer would be 
sufficiently unbiased for our purposes. 
Thus we will wish to choose a number 
of inches between zero and fifteen and 
a number of sixteenths of an inch be-
tween zero and fifteen. In combination 
this will allow us to have measurements 
of from zero to .almost sixteen inches. 
First let us devise a rule for converting 
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the second and third digits of our ran-
dom number to a number of inches be-
tween zero and fifteen. The two random 
digits form one hundred combinations 
from 00 to 99. Since we want sixteen 
numbers (counting zero and fifteen) 
each group will have six numbers per 
group. This is because sixteen goes into 
one hundred a little over six times. Our 
rule will be: 
If the random 
digits are: Convert them to inches: 
00 to 05 0 
06 to 11 1 
12 to 17 2 
18 to 23 3 
24 to 29 4 
30 to 35 5 
36 to 41 6 
42 to 47 7 
48 to 53 8 
54 to 59 9 
60 to 65 10 
66 ~ 71 11 
72 to 77 12 
78 to 83 13 
84 to 89 14 
90 to 95 15 
96 to 99 Delete 
To get a number of sixteenths of an 
inch we want to convert the fourth 
and 'fifth random digits to numbers be-
tween zero and fifteen. We can use ex-
actly the same sixteen division rule de-
veloped above. Thus to convert a ran-
dom number to a card location we con-
vert the first random digit to a drawer 
number, the second and third digits to 
a number of inches, .and the fourth and 
fifth to sixteenths of an inch. For ex-
ample if our random number is 17 439 
we would draw a card from drawer 
number one at a distance of 12%6 inches 
from the front. 
Note that we have not permitted a 
sixteen since this could have given us 
1%s. This illustrates a very important 
point. Suppose for example we had al-
lowed 81%6 to equal nine ( 9). Then 
there would be two ways to get a nine 
( 9%s or 81%6 ) but only one way to get 
a number like 9%6. This means that 
whole numbers (like 9) would be more 
likely to occur than fractional numbers 
(like 93116). But our definition of ran-
domness required that all numbers be 
equally likely. This is the reason that 
sixteen has been excluded. 
Now let us consider some applications 
of this sampling technique to specific 
problems. These examples involve the 
three most commonly sampled items in 
the library; card files, patrons, and the 
collection itself. 
Example 1 
A large research library is concerned 
about recent discoveries of inaccuracies 
in their holding records. An inventory 
would be extremely . expensive and 
would consume a great deal of profes-
sional time; thus the librarian wishes to 
conduct a sample study to determine if 
an inventory is actually necessary. 
In order to set" a tolerance and con-
fidence the librarian considers what he 
will do with the results of his study. The 
librarian has decided that if less than 
2 or 3 per cent of the collection is miss-
ing he will take no action. If more than 
6 per cent of the collection is missing he 
is certain that he will conduct an inven-
tory. He is not sure what action he will 
take if the percentage missing is be-
tween 3 and 6 per cent. We can see 
that the tolerance must be less than 3 
per cent; in making a decision it will be 
important to distinguish between 3 and 
6 per cent. The librarian believes that a 
tolerance of 1 per cent will make this 
information most useful to him. He is not 
certain exactly what confidence he de-
sires but because of the costs involved 
in b~ing wrong (e.g. , performing an un-
necessary inventory) he has tentatively 
set a confidence of 99 per cent. The 
table indicates a sample size of 16,590 
for these values. The librarian is certain 
that no more than 10 per cent of the col-
lection is missing. Therefore we can cal-
culate a correction factor for the sample 
size as follows: 
.1 0 X .90 X 4 = .36 
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We multiply our sample size by this 
correction factor to get a revised sample 
size of 5,973. Because of the importance 
of this measurement the librarian is will-
ing to take a sample of the required 
size. Thus readjustment of the tolerance 
and confidence is not necessary. 
The sample will be drawn from the 
shelflist. Since this source is biased 
against serials .and other series, only 
monographic entries will be considered. 
The shelflist consists of 1,200 drawers 
(all numbered consecutively) each con-
taining up to 14 inches of cards. The 
sample will be drawn by measuring the 
cards. The random number table used 
by the library has the digits arranged in 
columns thus: 
47 
38 
18 
55 
97 
68 
14 
11 
60 
83 
96 
42 
30 
53 
71 
90 
64 
98 
30 
30 
Drawer numbers must be numbers from 
0000 to 1199. To make drawer numbers 
the first two random digits must be con-
verted to numbers between 00 and 11, 
while the next two digits must become 
numbers between 00 and 99. To convert 
the first two digits the following rule is 
developed: 
If random digits are: Convert them to: 
00 to 07 0 
08 to 15 1 
16 w 23 2 
24 to 31 3 
32 to 39 4 
40 to 47 5 
48 to 55 6 
56 to 63 7 
64 w 71 8 
72 w 79 9 
oo w ~ ro 
88 to 95 11 
96 to 99 Delete 
Each group of random numbers in-
cludes eight numbers because twelve 
(the number of numbers in the range 0 
to 11) goes into 100 (number of num-
bers in the range 00 to 99) eight times 
plus .a fraction. The second part of each 
drawer number can come directly from 
the random list. To pick a number of 
inches between 0 and 13 a similar rule 
is used except this time each division 
contains seven numbers thus the rule 
will be: 
00 to 06 
07 to 13 
91 to 97 
98 to 99 
0 
1 
13 
Delete 
To get sixteenths of an inch we use a 
rule with six numbers per division: 
00 to 05 
06 to 11 
90 to 95 
96 to 99 
0 
1 
--r5 
Delete 
This is the same rule developed earlier. 
We can now use all of our rules to 
pick a sample. For example, using the 
random numbers we would have: 
Random Number Drawer Inches 16's 
47 68 96 90 568 13 15/ 16 
38 14 42 64 414 6 10/ 16 
18 11 30 98 211 4 Delete 
55 60 53 30 660 7 5 / 16 
97 83 71 30 Delete 
To make the actual task of taking the 
sample easier the selection can be or-
dered by drawer number before col-
lecting the data. If in collecting the data 
we should find too few cards in a 
drawer to take the required measure-
ment the data point should be deleted. 
This is important in order to preserve 
randomness. 
Exmnple 2 
A library is taking a survey of user's 
opinions about library services. The data 
will be collected by handing out ques-
tionnaires to a random sample · of pa-
trons as they enter the library. This 
survey will be only one of many things 
which the librarian will use in deciding 
on changes in user service. Thus a tol-
erance of 5 per cent and a confidence 
of 90 per cent seem adequate. The li-
brarian has no idea what percentages of 
the users will hold various opinions thus 
the sample size of 271 will be used di-
rectly from the table. The librarian has 
decided that the survey should cover a 
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period of two weeks to assure a repre-
sentative sample of users. The sample 
will be drawn by converting random 
numbers to times. The library is open 
Monday through Friday from 9:00 A.M. 
to 9:00 P.M. and Saturdays from 9:00 
A.M. to 6:00P.M. We will need rules to 
convert random numbers to twelve days, 
twelve hours, and sixty minutes. Our 
rule for converting to days will use the 
first two random digits. 
If random digits are: 
00 to 07 
08 to 15 
16 to 23 
88 to 95 
95 to 99 
Convert them to: 
1 
2 
3 
12 
Delete 
The same rule can be used on the next 
two random digits to give us time. In 
this case one will be equivalent to 9:00 
A.M., two to 10:00 A.M. and so on, with 
twelve being 8:00 P.M. Next we need 
to convert to minutes. A rule with sixty 
steps would be tedious to construct and 
to use. We may decide that no bias 
would be introduced by using time in 
five-minute intervals. Since there are 
twelve five-minute intervals in an hour, 
we need a rule with twelve divisions. 
We can use the same rule that we de-
veloped above. We can convert by set-
ting one equal to five minutes after the 
hour, two equal to ten minutes after, and 
so on with twelve being equal to sixty 
minutes after which is the next whole 
hour. Part of our sample would look like 
this: 
Random 
Number Day Hour Minute 
0301 1594 1 9A.M. 10 
8460 8881 11 4P.M. 60 (5P.M.) 
8393 6703 11 8P.M. 45 
6694 4640 9 8P.M. 30 
9632 0005 Delete 
Note that even though we have used 
the same rule we used different random 
digits. The last two random digits in 
each line were not used. In taking the 
survey a questionnaire will be given to 
the first person ( old enough to under-
stand it) to enter the library after each 
sampling time. 
Example 3 
A librarian wishes to determine wheth-
er significant sheH space can be ob-
tained by removing little-used books 
from the collection. The criterion has 
been established that a little-used book 
is one which has not circulated in the 
last five years. The sample will be 
drawn by examining the date due slips 
and book cards in the back of randomly 
selected books. If 15 per cent or more 
of the collection can be removed, the li-
brarian will take action. A confidence of 
95 per cent and a tolerance of 3 per 
cent are desired. But budgetary restric-
tions limit the sample size to 500. The 
librarian believes the confidence to be 
more important and thus adjusts the 
tolerance to 5 per cent. The sample size 
from Table 1 is 384. There is little doubt 
that the number of books satisfying the 
criterion will be less than 25 per cent of 
the collection. Thus the correction factor 
is: 
.25 X .75 X 4 = .75 
This gives a final sample size of 288. 
CoNF. 
99% 
95% 
± 
± 
TABLE I~ 
CoNFIDENCE AND ToLERANCE 
DETERMINE SAMPLE SIZE 
ToL. SIZE CONF. ToL. 
.5% 66,358 90% ± .5% 
1.0 16,590 1.0 
2 4,147 2 
3 1,843 3 
5 664 5 
7 339 7 
10 166 10 
.5% 38,416 .80 ± .5% 
1.0 9,604 1.0 
2 2,401 2 
3 1,067 3 
5 384 5 
7 196 7 
10 96 10 
SIZE 
27,060 
6,765 
1,691 
752 
271 
138 
68 
16,435 
4,109 
1,027 
457 
164 
84 
41 
~ Values in this table are based upon formulae de-
rived in Report No. MG-ML-100, Community Systems 
Foundation, Ann Arbor, Michigan. 
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The collection consists of about 19,000 
volumes arranged on 234 sections of 
shelving. Each section has six shelves 
and there are 25 books or less on each 
shelf. To pick a section we will want 
rules to convert the first random digit 
to a number between zero and two. This 
calls for a rule with three numbers per 
division. 
0 to 2 is converted to 
3 to 5 
6 to 8 
9 
0 
1 
2 
Delete 
We can use the second and third ran-
dom digits directly as the second and 
third digits of the section number. It is 
important that we recognize that the 
second and third digits must range from 
00 to 99 since we need to be able to ob-
tain section numbers such as 095 and 
173. 
To select a shelf within . a section we 
need a rule with six divisions (there is 
no shelf zero ) . We will use the fourth 
and fifth random digits. Each division 
will have sixteen numbers in it. 
00 to 15 is converted to 1 
16 ~ 31 2 
32 to 47 3 
48 to 63 4 
64 to 79 5 
80 ~ 95 6 
96 to 99 Delete 
To pick a book from the chosen shelf 
we need .a number between 00 and 25. 
We can use the rule developed for the 
section number to convert the sixth ran-
dom digit to a number between zero 
and two. The seventh random digit can 
be taken directly to be the second digit 
of the book number. Combining all of 
our rules we can draw our sample. 
Random number 
17340 
37589 
70322 
63492 
44906 
96988 
75172 
26401 
Section Shelf 
073 3 
175 6 
203 2 
234 6 
Book 
14 
Delete 
25 
06 
Again in drawing the sample it may be 
convenient to convert .all of our random 
numbers first and order them by section 
and by shelf before drawing the sample. 
FINAL REMARKS 
Random sampling is not necessarily 
an easy operation. Much thought must 
go into selecting a confidence and tol-
erance and developing rules for con-
verting random numbers. Furthermore 
the tasks of actually converting random 
numbers and drawing the sample may 
be tedious. On the other hand the entire 
job of running a library is becoming 
more complex. To make decisions which 
are more technical and involve larger 
amounts of money librarians need both 
data and an understanding of how ac-
curate it is. The material presented in 
this article should make it possible for 
librarians to perform many sampling 
studies by themselves. For more com-
plex studies there are specially de-: 
veloped statistical techniques. Among 
these are methods of analyzing data in 
order to obtain more information from 
them, methods for more efficient sam-
pling, and for recognizing and avoiding 
biases. Finally computers may be used 
for generating the sample and for anal-
yzing the results. These techniques, 
however, are in the domain of the spe-
cialized researcher rather than that of 
the librarian. • • 
~----------------------------------------------------~------------------------
J. MARTIN KLOTSCHE 
The Role of the Academic Library in 
Urban Development 
I 
Many of the problems of the city can best be resolved within the 
urban university because it is one of the few agencies which in one 
way or another is concerned with all urban problems. The same range 
of interest and breadth of mission should be assumed by the urban 
university library. Three special problems faced by the library in the 
urban institution are 1) the need to serve well the part-time student; 
2) its responsibilities to the local business and professional commu-
nities; and 3) its obligations to the general public. It canno·t, however, 
be all things to all men so must always seek to fulfill those functions 
which it is uniquely qualified to do well. 
No ONE CAN any longer question the 
fact that the central issue of our times 
revolves around the problem of our 
cities. Yet to conclude that the metrop-
olis, because it is no longer viable, is ob-
solete, is unrealistic and irrelevant. For 
a society based on science and tech-
nology is inevitably urban, and the 
trend cannot be reversed. Our cities are 
here to stay. As a matter of fact, those 
who contend that the city is doomed 
fail to understand its historic role. The 
very word "city" suggests that it is the 
generator of civilization. Cities can be 
the repository of good things and cen-
ters of innovation if we but have the 
will .and courage to make them so. 
Here the university in the city can 
play a major role, for success in over-
coming our urban ills will depend in 
large part upon whether or not the uni-
Dr. Klotsche is Chancellor, University of 
Wisconsin-Milwaukee. This paper was read 
to AC RL' s Urban Universities Libraries 
Committee meeting on June 25, 1968. 
126/ 
versity scholar is able to focus new di-
rections of inquiry and investigation up-
on some of the problems of our cities. 
It has always been a responsibility of 
the university to relate itself to the 
changing needs of society, .and the evi-
dence is substantial and conclusive that 
it has done so in the past. All aspects of 
life whether they be -government, in-
dustry, agriculture, or labor, have bene-
fited from universities in the past. There 
is no reason why the complexities of 
urban life should be an exception. If 
the universities cannot intellectualize 
our communities .and influence the so-
cial and economic currents of our cities, 
then they have little reason for exist-
ence. 
Most universities located in cities 
have not seen their task in this light. 
Some, like Columbia and Harvard, view 
themselves as national and not urban. 
Others, not typically urban, have been 
too preoccupied with their own short-
comings and have thus been more ori-
ented to the avoidance of failure than 
j 
- J 
The Academic Library in Urban Development I 127 
to a positive affirmation of their role. 
This no longer suffices, for the urban 
university must identify itself with its 
environment in the same manner that 
land-grant institutions of the past re-
lated themselves in a meaningful way to 
the problems of field and farm. In short, 
the urban university must provide the 
intellectual muscle to give our cities 
strength and viability. 
The academic library of the univer-
sity has a special role in this respect. 
The problems of our cities are complex 
and multi-faceted. They cut across many 
lines .and are not the monopoly of any 
one department or unit of the univer-
sity. The training of professionals, which 
has always been the responsibility of 
the university, is a case in point. Today 
all of the major disciplines of the uni-
versity are being called upon to train 
manpower for our cities. Our meh·opoli-
tan areas need the urban sociologist, the 
human ecologist, the public administra-
tor, the cultural anthropologist, and the 
legal specialist versed in zoning and 
land use, to cite a few examples. Poverty 
and the ghetto are the concern of all, 
and the university needs to make a total 
commitment of its resources in this area 
if it is to make a contribution. The so-
cial scientist, the philosopher, the artist, 
the engineer, and the natural scientist-
all touch aspects of urban life, whether 
the problem is one of sanitation and 
transportation, of land use, of the dis-
advantaged in our ghettoes, or of crime 
and poverty. 
Since the university, of all institutions 
in our society, comes closest to being 
able to identify itself with the whole of 
the urban scene, the academic library 
can become one of the units within the 
university to reflect that totality. Ad-
ministrators and university librarians 
should view the university library in 
that light. 
In addition to the general commit-
ment of relating itself to the totality of 
the urban scene, there are specific areas 
to which the library should address it-
self. Traditionally it has concerned it-
self with the full-time undergraduate 
and graduate student, providing them 
with instructional materials and other 
aids. The library has also been a central 
tool for full-time faculty members in 
pursuit of their own research. But the 
library located in .a city has some ad-
ditional requirements imposed upon it. 
Three of these are: . 
1. It has responsibility to the part-
time commuting student. Many students 
enrolled in our urban uni"Yersities work 
during the day and come to the campus 
only once or twice a week in the eve-
nings. As a result they find the regular 
service of the university library inap-
plicable to them. Yet in many urban 
universities the part-time student rep-
resents more than one-half of the total 
enrollment. The Association of Urban 
Universities, in a recent study of its 
eighty-seven members, found that four-
teen institutions had over 60 per cent of 
their students enrolled part time, eight-
een had at least 50 per cent, forty-seven 
enrolled between 25 .and 50 per cent on 
a part-time basis, while only eight had 
less than 25 per cent. 
Too often the university is geared to 
the full-time student. The pressure, for 
example, to extend library hours on uni-
versity campuses has come from the full-
time student. The part-time student is 
usually an after-thought and is short-
changed in many ways. Many library 
departments are not open to him. Nor 
are many of the professional staff avail-
able to him. Furthermore, part-time 
faculty seldom participate in the col-
lection development of a library. Often 
they limit course readings to textbooks 
rather than utilizing special library as-
signments. 
The special requirements of the part-
time student need to be examined by 
the university library. The new policy 
of the University of Wisconsin-Milwau-
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kee of remaining open twenty-four hours 
a day was designed to meet this situa-
tion. The part-time student needs to 
have continuous access to the library on 
the one or two days a week that he is 
on campus attending classes. The one-
year experiment has been a success and 
will be continued in the future. It is un-
likely, in fact, that it will ever be given 
up. The opening of the library around 
the clock has had some other interest-
ing by-products. Night hours have now 
begun to attract daytime students, es-
pecially at examination time, while in-
creasing pressure is being put on other 
university units, such as the student 
union and recreation facilities, to re-
main open around the clock. 
Administrators and librarians should 
examine carefully the special needs of 
the part-time student. Often he is ac-
cused of being less able and soft on in-
tellectual matters. Actually he is serious, 
mature, and highly motivated. The real 
problem has often been that the univer-
sity has not been geared to his needs 
and requirements, and the library is no 
exception. 
2. It has responsibility to business, in-
dustry, and the professions. There are, 
of course, many special libraries in this 
country, created to meet the special re-
quirements of a specialized and indus-
trialized society. But in spite of this fact, 
business and industry still need to de-
pend on the large research library and 
other facilities of the university that 
can never be matched by the special li-
brary. 
The relationship of the university li-
brary to research and development in 
the community has not yet been fully 
understood. Again, the traditional po-
sition of the library as catering primarily 
to the full-time student and faculty 
member has stood in the way. Yet more 
and more, industries, especially those 
that depend on research and the new 
technology, identify proximity to the 
university as a major consideration in 
site location. The clustering of research 
laboratories around Harvard and MIT 
are classic examples. The availability of 
libraries and the policy which the li-
brary has about its use by non-univer-
sity students has often appeared as a 
factor in inquiries made by industries 
seeking new locations. 
At the University of Wisconsin-Mil-
waukee library services to industry, busi-
ness, medicine, and education repre-
sented 16 per cent of its total business 
during the academic year 1967-68. A 
question does arise about how such serv-
ices are to be financed and whether 
special fees should be charged. At the 
University of Wisconsin-Milwaukee no 
charge is made. The fact that it is 
state supported is a partial answer, al-
though there are some private univer-
sities that provide such services on a 
non-fee basis. But whatever policy is 
pursued, it is important to remember 
that the university library can become 
an important connecting link between 
the university on the one hand and the 
research and development elements of 
industry on the other. 
Also, we should not lose sight of the 
fact that there are often tangible re-
wards with compensations that come 
back to the university when such serv-
ice is rendered. In Milwaukee, for ex-
ample, such corporations as A. 0. Smith, 
Allis-Chalmers, and Allen Bradley have 
given substantial collections to the uni-
versity which in turn contribute to the 
enrichment of its total resources. 
3. It has responsibility to the general 
public. Continuing education is one of 
the essential parts of the educational 
revolution taking place in this country 
today. Full-time employees seeking to 
keep abreast of developments in their 
area of concentration, advanced profes-
sionals wanting to keep current in their 
areas of specialization, housewives re-
leased of the responsibility of pre-school 
children, and citizens who simply want 
to satisfy some special interest of their 
r --------------------------------------------------------------------------------~ 
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own, are all turning to the university to 
satisfy these needs. With advances in 
technology, increased specialization, and 
additional leisure time, adult education 
has already become one of this country's 
growth industries. 
Evening instruction, part-time courses, 
seminars, and conferences are a part of 
this story. But the library also has a role 
to play. Too often it has ignored its re-
sponsibilities in this area and has not 
seen itself as a service agency designed 
to help satisfy the ever-growing, insatia-
able appetite of adults to continue their 
education. To meet this need, the Uni-
versity of Wisconsin-Milwaukee now is-
sues patron permits to people of the 
area who, as holders, are given the priv-
ilege of using library facilities. 
A word of caution does need to be 
expressed. The university always needs 
to see its special and unique role and 
not duplicate services already being per-
formed by special libraries in the com-
munity or by public libraries. There also 
needs to be greater recognition of the 
interdependence of libraries with better 
coordination among all of them for com-
mon library use. 
In pursuing a selective course, the 
academic library is no different from 
the urban university itself. It is con-
stantly being subjected to community 
pressures to accept new responsibilities 
and engage in new activities. If it moves 
ahead without discrimination and care, 
it will spread its limited resources too 
thin and will be carrying on activities 
not in keeping with the true purpose of 
the university. The university has a 
more important role than simply being 
the servant of society. It should aim to 
be respected, not to be popular. This 
can best be done by performing those 
functions which only a university can 
perform and reserving for others activ-
ities not properly those of a community 
of scholars, namely, those of promoting 
the cause of learning and scholarship. 
The training of the intellect must at all 
times be the primary concern of the 
university. The university, including its 
library, would do well to be governed 
by this precept in examining its role in 
urban society. • • 
G. L. GARDINER 
The Empirical Study of Reference 
The first section of this essay reconstructs four empirical studies of 
reference, which then serve as a basis for the discussions which fol-
low. Section II shows that the principal notions on which these 
studies are based are deficient. It is observed that their deficiencies 
do not permit reliable results. Section III discusses the conventional 
concept of reference, through which reference is perceived as per-
formed only by reference librarians; it concludes that the empirical 
interpretation of the conventional concept is fruitless as a framework 
for the development of the empirical study of reference. Section IV 
considers reference outside of librarianship. It suggests that reference 
is a special case of problem solving. On the basis of this consideration, 
Section V proposes a new framework for the empirical study of ref-
erence. 
SECTION I 
FOUR EMPIRICAL STUDIES of reference 
are briefly reconstructed in this section. 
Of the studies of reference with which 
the author is familiar, they appear to 
contain the most insight. They are 
presented in chronological order. By 
chance the first two studies were written 
by librarians; the second two, by non-
librarians. The reconstructions serve as 
a basis for the discussions of the follow-
ing sections. 
Cole understood reference to be the 
"queries which people bring to the desk 
of the reference librarian" and the li-
brarian's response to the queries in 
terms of "materials best suited to the 
needs of the reader."1 Her objective was 
"to identify reference questions ... and 
1 Dorothy Ethlyn Cole, "An Analysis of Adult Ref-
erence Work in Libraries" (unpublished master's the-
sis, Graduate Library School, University of Chicago, 
1943 ), p. 1. 
Mr. Gardiner is Director of Libraries in 
Normal State University, Normal, Illinois. 
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describe . . . the sources of reference in-
formation"2 in public, academic, and 
speaiallibraries. 
The data of her study were the result 
of a questionnaire. For each reference, 
as interpreted under Cole's definition, 
the questionnaire requested the follow-
ing returns: 
1. What the patron wanted. 2. Exact 
statement of the question. 3. Occupation 
of the patron. 4. Specific books and other 
tools used in finding the answer. 5. Other 
functions performed. 6. Was the question 
answered satisfactorily. If not, indicate rea-
son.3 
Fourteen libraries reacted to the ques-
tionnaire. Four of them were public, 
four were academic, and six were spe-
cial libraries. The data were first manip-
ulated for readings on reference ques-
tions, then for readings on reference 
sources. 
2 Ibid., p. 2. 
a Ibid., p. 24. 
The first set of manipulations includ-
ed these. The returns of No. 2, above, 
were classified by subject. That is, each 
statement of a question was mapped 
into one of the divisions of the Decimal 
Classification. The subject of a question 
was then characterized as a function of 
its origin, i.e., public, academic, or spe-
cial library. The returns of No. 3 were 
classed into such occupational categories 
as housewives, unskilled laborers, and 
skilled laborers. The returns of No. 2 
were classified by time. The temporal 
classification consisted of the following 
historical periods: -499, 500-1899, 1900-
1940, 1941, 1942- . The subject of a 
question was characterized as a function 
of its time. The returns of No. 2 were 
classified by complexity. This classifica-
tion, in outline, included: fact, how-to-
do, supporting evidence, and general in-
formation categories. The returns of No. 
1 were classed by specificity. The re-
turns of No. 1, that is, were compared 
with the respective returns of No. 2. If 
"what the patron wanted" was the same 
as "the exact statement of the question," 
then that question was classed as spe-
cific; otherwise it was classed as non-
specific. Specificity was then character-
ized as a function of both origin and 
occupation. 
The second set of manipulations re-
quired the following operations. The re-
turns of No. 2 were classified by com-
plexity. The returns of No. 4 were clas-
sified by form, i.e., such as reference, 
non-reference, periodical, and docu-
ment. The form of a source was then 
characterized as a function of the com-
plexity of a question. 
Unlike Cole, Breed4 did not indicate 
his concept of reference. Since his study 
was largely a follow-up of Cole's study, 
it was entirely unnecessary that he 
should. Indeed, as the following recon-
4 Paul Francis Breed, "An Analysis of Reference Pro-
cedures in a Large University Library" (unpublished 
master's thesis , Graduate Library School, University of 
Chicago, 1955). 
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struction will show, it is reasonable to 
assume his entertainment of a concept 
of reference more similar to Cole's than 
to any alternative. Breed undertook the 
study of difficult reference questions in 
a large university library. 
To Breed a difficult reference ques-
tion was one for which "the ordinary ref-
erence sources failed to produce an an-
swer."5 Breed purposed "to discover 
something about the persons asking the 
questions . . . the kinds of questions 
asked" and "to compare the extent to 
which certain kinds of knowledge ... 
were called upon by the reference li-
brarian in the search process."6 Breed's 
knowledge typology included knowl-
edge associated with a general liberal 
arts background, subject specialization, 
personal knowledge, knowledge · gained 
in the process of search, and library 
school and library experience. These 
knowledge types wer.e intended to ex-
plain each step of the reference librar-
ian's search. A reference step was de-
fined as the reference librarian's consul-
tation of any source or entry in a source. 
The data of Breed's study was there-
sult of a questionnaire. The question-
naire provided for the following returns 
on each reference: 
1. A precise statement of the· information 
wanted. 2. The name and/ or occupation 
of the person or organization making the 
request, and the manner in which it was 
made (telephone, letter, or in person). 3. 
The time required to answer the question. 
4. A step-by-step account of the method 
employed to deal with the question. 5. 
Whether the question was answered, par-
tially answered, or not answered. 7 
The reference staff of Harper Library, 
University of Chicago, acted upon the 
questionnaire. After difficult questions 
were isolated from other questions, the 
data were manipulated for readings on 
those questions and for readings on the 
5 Ibid ., p. 19. 
s Ibid., p. 1-2. 
1 Ibid. , p. 4. 
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processes by which those questions were 
answered. 
For readings on the difficult questions 
the following manipulations were made. 
The returns of No. 1, above, were 
classed by subject, i.e., social, biological, 
or physical sciences, and the humanities. 
The returns of No. 2 were classified by 
origin, campus or non-campus. The 
questions falling into the former cate-
gory, "were examined for deviations 
from a known subject specialization."8 
The returns of No. 1 were classified as 
being specific or general. Generality 
was indicated if a question "called for 
broad treatment of a subject or . . . in-
volved a process of selection and evalua-
tion of material."9 There were very few 
general questions; they were not given 
further consideration in Breed's study. 
Those questions characterized by spec-
ificity were dichotomously classed as 
bibliographical or factual. Bibliographi-
cal questions were first classed by form, 
i.e., questions about books, periodicals, 
learned society publications, or U.S. 
government documents, then classed by 
inaccuracies of personal or corporate 
authorship, title, and date of publication. 
The inaccuracy of a question was then 
characterized as a function of its form. 
Factual questions were classified into 
numerous categories, often individual 
categories. 
The second set of manipulations were 
undertaken for readings on the librar-
ian's search process. The returns of No. 
4 were categorized by knowledge, as 
indicated above. The subject of a ques-
tion was then characterized as .a func-
tion of the knowledge required to an-
swer it. Final steps used in answering 
questions were isolated. A final step 
was defined as "the step which resulted 
in a solution."10 Such steps were not 
necessarily final · in the sense of last 
steps. The subject of a question was 
8 Ibid ., p. 22. 
~ Ibid., p. 24. 
10 Ibid. , p. 52. 
then characterized as a function of the 
knowledge utilized by the librarian in 
taking final steps. 
To the Hemers, reference consisted 
of (Call the problems within organizations 
or among groups of workers which 
require searches for information."11 
Though they condemned .a study of ref-
erence «which leads or permits the in-
formation seeker ... to place the task 
of getting the information he needs in 
the hands of a person or group outside 
of himself" as "a study of a certain, nar-
row type of information requirement,"1 2 
they produced such a study. And, though 
their concept of reference differed from 
Cole's, the concept of reference which 
guided their study did not. Their ob-
jective was to define "those information 
requirements which reference librarians 
and other information specialists are 
likely to be called upon to meet."13 
The data of the Herners' study also 
resulted from a questionnaire. It re-
quested the name of the organization re-
ceiving the question and the question 
itself. Fourteen atomic energy research 
and reference organizations forwarded 
to the Herners all questions received 
from the fall of 1956 through the fall of 
1957. The data which the Herners re-
ceived were manipulated only for read-
ings on the questions. 
After technical questions, those "in-
volving one or more of the natural or 
engineering sciences,"14 were isolated; 
technical as well as non-technical ques-
tions were separately classified by sub-
ject. Non-technical questions were then 
disregarded. Technical questions, how-
ever, were further classified by number 
of discrete concepts and the logical re-
u Saul Herner and Mary Herner, " Determining Re-
quirements for Atomic Energy Information from Ref-
erence Questions," Preprints of Papers for the Inter-
national Conference on Scientific Information, Wash-
ington, D .C., November 16-21 , 1958 (Washington: Na-
tional Academy of Sciences-National Research Council, 
1958 ), p. 172. 
12 Ibid. 
1 3 Ibid. 
14 Ibid. , p. 173. 
lationships among the discrete concepts. 
A discrete concept was defined as a 
significant concept which could not be 
subdivided without changing its essen-
tial meaning. For example, "the question 
'Give me information on engineering in 
nuclear reactors,' was taken to contain 
two concepts, 'engineering' and 'nuclear 
reactors.' "15 Only questions containing 
two or more· discrete concepts were 
classed by logical relationships. The 
logical relationships were defined as log-
ical sums, "where the requestor would 
settle for information about concept A 
or concept B"; logical products "where 
the requestor had to have information 
about concept A and concept B"; and 
logical differences, "where the requestor 
was interested in concept A, but not 
concept B."16 
Carlson described reference as ''hu-
man searching behavior."17 His study 
emerged from the problem of determin-
ing an optimum search procedure of a 
very large file. Reference librarians were 
chosen as subjects for his study for they 
are "the most trained in search proce-
dures."18 Like the Herners, though his 
concept of reference differed from 
Cole's, the concept of reference which 
guided his study did not. The objective 
of Carlson's study was to describe search 
procedures used by reference librarians 
in order: · 
1. To illustrate that human search behav-
ior can be precisely described . . . . 2. To 
improve the present search procedures 
used b.y humans .... 3. To develop new 
training procedures for librarians. 4. To 
make it possible to develop computer rou-
tines that could assist the human in making 
complex searches of a file.19 
Three persons served as subjects. 
1s Ibid., p. 174. 
16 Ibid., p. 175. 
17 G. Carlson, Search Strategy by Reference Librarians 
(Part 3 of the Final Report on the Organization of 
Large Files [Sherman Oaks, California: Advance Sys-
tems, Hughes Dynamics, 1964] ), p. ii. 
18 Ibid., p. 2. 
19 Ibid., p. 1. 
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They were the reference librarians in 
a university medical library. The file 
searched was the library collection with 
which the subjects were familiar. "The 
basic procedure was to present a search 
problem to a reference librarian and 
then record in detail his search tech-
niques.''20 Protocols, · verbatim records, 
and descriptions of all that subjects say 
and do during a study, were obtained 
from the observations of two persons. 
The observers recorded everything they 
could see or hear during the searches. 
Presumably the subjects were requested 
to "think aloud" during the searches. Af-
ter several protocols were gathered, they 
were analyzed for consistent search rou-
tines. The resultant routines were then 
tested against another protocol. The 
process was repeated. The product of 
these operations was a flow chart. The 
initial flow chart was compared with 
and modified by the original and addi-
tiona! protocols. 
SEcriON II 
In this section it is argued that the 
major notions on which the recon-
structed studies of reference are built 
are productive of results which are un-
reliable. For various, often similar rea-
sons, these notions are in need of serious 
explication. In several cases it is noted 
that such explication does not seem 
forthcoming. 
That the notion, the subject of a ques-
tion, warrants discussion is by no means 
obvious . Cole was unable to correlate 
the subject of a question with either its 
origin or its historical period. Indeed, 
the Herners observed that "the results of 
a study such as the present one, based 
on questions from workers in a field 
other than atomic energy, would pro-
duce results quite different from those 
obtained in the present one . . . conduct-
ed at some future time, would also pro-
duce results at a variance with the pres-
ent ones."21 
20 Ibid. , p. 3. 
21 Herner and Herner, op. cit., p. 176. 
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To Cole the significance of the subject 
of a question was its conjectured power 
to predict subject interests of reference 
patrons. Its significance to the Herners 
presumably was quite similar. It is ques-
tionable, however, that either Cole's or 
the Herners' results characterized the 
subject interests of patrons in the simple 
one-to-one correspondence supposed. 
Cole defined the subject of a question 
by those operations which specify the 
class number of a book by means of the 
Decimal Classification. The subject of a 
question, then, was the subject as in-
terpreted under that scheme. The in-
terpretation of questions under that 
scheme, however has several obvious 
disadvantages. 
Under interpretation of the Decimal 
Classification, for example, it is obvious 
that two or more questions about the 
same subject are not necessarily mapped 
into the same class. Though the pair of 
questions "Who chopped down the 
cherry tree?" and eeWho was the first 
president of the U.S.?" both have the 
same subject, the latter is decimally 
classifiable under history but the former 
is classifiable under the social sciences. 
Or, given the pair of questions "What 
are the properties of an irregular cube?" 
and e'What are the basic tenets of Law-
sonomy?" the latter is unclassifiable un-
til or unless it is known what indeed 
Lawsonomy is and the former, though 
it has no subject, is classifiable in the 
pure sciences. 
To circumscribe the artificiality of 
the Decimal and similar classification 
schemes, consider criteria for a more 
natural scheme: 22 (1) the subject of a 
question is independent of its various 
formulations and ( 2) it is about the ex-
tension of its subject term ( s). Though 
these criteria dispel some of the diffi-
culties just observed in connection with 
22 For this example credit is due Hilary Putnam, 
"Formalization of the Concept 'About,'" Philosophy of 
Science, XXV (April 1958), 125; cf. Nelson Good-
man, "About," Mind, LXX (January 1961). 
the Decimal scheme, they create diffi-
culties of their own. By condition 1, 
question (a) "Is Henry Miller the au-
thor of Little Women?" is by subject 
equivalent to question (b) eels the au-
thor of Little Women, Henry Miller?" 
By condition 2, however, question (a) 
is about Henry Miller and question (b) 
is about Louisa May Alcott; therefore, 
questions (a) and (b) do not have the 
same subject and criteria 1 .and 2 are 
contradictory. 
Indeed, besides the absence of a 
simple one-to-one correspondence be-
tween the subject of a question and its 
interpretation under a classification 
scheme, as well as the lack of a formal-
ization of our concept eeabout," there is 
experimental evidence that subject clas-
sification is far from the objective proc-
ess assumed by either Cole or the Hern-
ers.23 Appropriately recast, the subject 
of a question undoubtedly has some-
thing important to tell us of reference 
behavior. Under its present formula-
tions, however, it has almost nothing to 
tell us. 
Breed's notion of the difficulty of a 
question is similar to Cole's notion of 
the specificity of a question in several 
respects. Rather than descriptive of the 
patron, as she supposed, Cole's notion 
of the specificity of a question was 
equally descriptive of the librarian. Cole 
defined specificity as the absence of a 
difference between the patron's ques-
tion and the librarian's interpretation of 
that question. To exemplify non-spec-
ificity Cole wrote of the student who 
asked for the other author of The Tam-
ing of the Shrew and the librarian who 
gave Henry James as the answer. If the 
librarian of Cole's example arrived at 
his answer by comparing the formula-
tion of the question and the formulation 
of the solution at hand, then it is ob-
23 See Mary Cuddy St. Laurent, "A Review of the 
Literature of Indexer Consistency" (unpublished mas-
ter's thesis, Graduate Library School, University of 
Chicago, 1966). 
vious that a librarian who held "the 
Taming of a Shrew," or possibly Turn 
of the Screw as well, in his cognitive 
structure, undoubtedly would have an-
swered the student of Cole's example in 
quite another way. Indeed, rather than 
exemplifying non-specificity, the ques-
tion "Who besides Shakespeare wrote 
The Taming of the Shrew?"24 would 
have exemplified specificity. 
Breed observed that, when they were 
received, difficult reference questions 
"appeared on the surface to be unex-
ceptional questions which the usual ref-
erence books would answer."25 For that 
reason he defined difficult questions as 
those for which "the ordinary reference 
sources failed to ·produce an answer."26 
Like Cole's notion of specificity, Breed's 
notion of difficulty is indeterminately 
characteristic of either the patron or the 
librarian or, indeed, the environment in 
which the question is asked. Under 
Breed's definition the difficulty of a 
question is an empty notion. Under 
Breed's definition, that is, a question is 
difficult only if a question is difficult. 
Breed's manipulations on the set of 
difficult questions were productive, then, 
of .a miscellany of tenuously related re-
sults. 
Let us probe this matter somewhat 
further. Given Reitman's description of 
a problem as having an initial state and 
a terminal state, a problem solution may 
be described as being a set of operations 
by which the former is convertible into 
the latter.27 On the basis of this de-
scription it is possible, for example, to 
express the question "How is a sow's ear 
changed into a silk purse?" by the fol-
lowing rule: 
Description-contains sublist 1. 
sublist 1-sublist 2, sublist 3, sublist 4. 
24 Cole, op. cit., p. 40. 
25 Breed, op. cit., p. 19. 
26 Ibid. 
27 Walter R. Reitman, Cognition and Thought, An 
Information-Processing Approach (New York: John 
Wiley & Sons, 1965), p. 133. 
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sublist 2-is, initial state; contains sublist 
5. 
sublist 3-is terminal state; contains sub-
list 6. 
sublist 4-process; input, sublist 5; out-
put sublist 6. 
sublist 5-is, sow's ear. 
sublist 6-is, silk purse.28 
If a person has an element in his 
cognitive structure which satisfies this 
rule, then that person has a solution to 
this question. If, however, that person 
does not have an element in his cogni-
tive structure which satisfies this rule, 
then he cannot achieve a solution to the 
question unless he is successful in set-
ting up substitutive or subordinate ques-
tions to the one at hand. For example, 
it is possible to achieve a solution to the 
question given above by replacing the 
implicit physical constraint by a value 
constraint such that the value of the sale 
of a sow's ear will equal the value, or 
partial value, of the purchase of a silk 
purse. In any case, short of knowing pre-
cisely what elements are held by a given 
cognitive structure and its environment 
and, indeed, of knowing what counts as 
a satisfactory solution to a given ques-
tion, the task of explicating the notion 
"the difficulty of a question" will prove 
a formidable task. 
At various points in his study Breed 
observed deficiencies in his knowledge 
typology. For example, he observed that 
liberal arts and personal knowledge 
"were too subtle to be grasped in a study 
of this kind,"29 that knowledge gained 
in the process of search and library spe-
cialized knowledge were not readily 
distinguishable "where final successful 
steps were concerned,"30 and that "the 
separation of kinds of knowledge is 
slightly unrealistic; the reference librar-
ian combines knowledge of many differ-
28 Ibid., p. 134. 
2o Breed, op. cit., p. 52. 
ao Ibid. , p. 56-57. 
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ent kinds in his exercise of judgement 
and his interpretation of the data at 
hand."31 Although almost nothing is 
known about one's personal knowledge, 
what is reasonably conjectured when re-
lated to Breed's self-criticism, makes 
that criticism seem largely understated. 
Newell, Shaw, and Simon, for example, 
have conjectured that cognitive domains 
are structured by 
1. A control system consisting of a num-
ber of memories, which contain symbol-
ized information and are interconnected 
by various ordering relations. . . . 2. A 
number of primitive information processes, 
which operate on the information in the 
memories .... 3. A perfectly definite set of 
rules for combining these processes .... 32 
If this conjecture is correct or even 
nearly correct, then one's knowledge 
consists not only of hierarchies of in-
formation but also hierarchies of rules 
for manipulating and modifying the in-
formation as well as the rules them-
selves. In that case, each sort of one's 
knowledge would be so intimately 
bound up with every other sort that to 
speak of identifying the sort of knowl-
edge which led to a specific action 
would be misleading; to suppose the 
reality of such identification would be 
ridiculous. 
Breed defined a reference step ·as the 
librarian's consultation of any source or 
entry in a source. Use of the reference 
step as the basic unit in the process of 
answering reference questions, however, 
has the same obvious disadvantages as 
the use of the human pulse beat to meas-
ure time. Like the human pulse beat, 
the reference step would differ for dif-
ferent people and would differ for the 
same person at different times, at dif-
ferent places, and under different con-
ditions of mental and physical health. 
31 Ibid., p. 58. 
32 Allen Newell, J. C. Shaw, and Herbert A. Simon, 
"Elements of a Theory of Human Problem Solving," 
Psychological Review, LXV (May 1958), 151. 
Gagne has suggested several variables 
of individual difference which point up 
the problems inherent in such notions 
as the specificity or difficulty of a ques-
tion, the knowledge used in answering 
questions and the reference step as de-
fined by Breed.33 One person, for ex-
ample, may possess more information 
and more rules for applying that infor-
mation than another; be more facile in 
the recall of stored information; more 
able to select and maintain conceptual 
distinctions in the face of conflicting 
cues; more fluent than another in formu-
lating hypotheses; more steady in the 
retention of a solution model; more 
rapid in verifying a solution. Implicit in 
Gagne's comments in relation to such 
notions is that variables of individual 
difference must be given experimental 
control or that such notions must be 
given independent study and explica-
tion. Simon .and Kotovsky, for example, 
have proposed a theory which "predicts 
rather successfully which problems, from 
a set of letter series completion test 
items, will be the more difficult for 
human S's."34 In Section VI Hayes's ex-
perimental control over variables of in-
dividual difference is observed in a 
study of problems characterized by se-
quences of well-defined steps. 
Though the Herners interpreted their 
results on the conceptual structure of 
reference questions into information re-
trieval, intuitively at least, these results 
would seem to have implications for ref-
erence. It is intuitively reasonable to 
suspect that in a spoken question-an-
swering system, the number of signifi-
cant concepts per question will not ex-
ceed the span of immediate memory, 
i.e., the number of symbols which a per-
son can repeat, orally or manually, in 
33 Robert M. Gagne, "Human Problem Solving: In-
ternal and External Events," Benjamin Kleinmuntz 
( ed. ), Problem Solving: Research, Method, and Theory 
(New York: John Wiley & Sons, 1965), p. 143-46. 
34 Herbert A. Simon and Kenneth Kotovsky, "Human 
Acquisition of Concepts for Sequential Patterns," Psy-
chological Review, LXX (November 1963), 534. 
correct sequence and without error after 
a single presentation. For example, as 
Miller has observed, "a person who can 
repeat nine binary digits will have a 
span of about eight decimal digits, sev-
en letters of the alphabet, or five mono-
syllabic English words."35 Also, it seems 
reasonable to expect a human encod-
ing device to produce logical products 
more frequently than logical sums and 
to produce logical sums more frequent-
ly than logical differences. Several 
studies have suggested that humans 
categorize conjunctively more readily 
than disjunctively and prefer, in cate-
gonzmg, positive over negative in-
stances.36 Quite why and under what 
conditions these results obtain is barely 
speculated upon as, in Bruner's words, 
"one eventually begins to wonder wheth-
er Nature herself does not abhor dis-
junctive concepts."37 The Herners' re-
sults on the conceptual structure of ref-
erence questions reinforce these suspi-
cions. 
Recall that a discrete concept was de-
fined by the Herners as a concept which 
is both significant to the information de-
sired and indivisible with respect to its 
essential meaning. Essential meanings, 
however, presuppose criteria, determi-
nancy, and uniformity of usage, which 
common language does not meet. 38 At 
the present time it can, at best, be said 
that a person "has a concept if he has a 
disposition on the basis of which he can 
make nominal classificatory statements 
or responses ('this is X that is not X'); 
it is assumed that the disposition is 
35 George A. Miller, "Human Memory and the Stor-
age of Information," IRE Transactions on Information 
Theory, IT-2, 1956 Symposium on Information Theory, 
Held at Massachusetts Institute of Technology, Cam-
bridge, Massachusetts, September 10-12, 1956 (Cam-
bridge, Massachusetts: M.I.T. Press, 1956), p. 131. 
36 Jerome S. Bruner, Jacqueline J. Goodnow and 
George A. Austin, A Study of Thinking (New York: 
John Wiley & Sons, 1956). 
37 Ibid., p. 162. 
38 Carl G. Hempel, Fundamentals of Concept Forma-
tion in Empirical Science, Vol. II, No. 7 of the Inter-
national Encyclopedia of Unified Science, ed. Otto 
Neurath, Rudolph Carnap and Charles Morris ( Chica-
go: University of Chicago Press, 1952), p. 9-10. 
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learned from a number of instances 
which vary among themselves; it is as-
sumed that the responses also be made 
to instances other than those contained 
in the set on which the concept was 
learned; it is taken that the classificatory 
response should not be the only possible 
one."39 Indeed, the essential meaning of 
little from the essential subject of a 
question in Cole's study. In Cole's study 
it was the Decimal Classification which 
seemed to provide intersubjectively syn-
onymous interpretations of subjects. In 
the Herners' study it undoubtedly was 
"a special classification scheme for li-
brarians in the atomic energy field,"40 
a question in the Herners' study differs 
rather than the questions alone, which 
provided the results shown in Table 1 on 
the number of discrete concepts per 
question. 
Logical products were defined by the 
Herners as information about A and B; 
logical sums, as information about A or 
B; and logical differences, as informa-
tion about A and not B. Under this in-
terpretation of the conceptual structure 
of reference questions the Herners re-
ported the results shown in Table 2. 
What is of interest to reference about 
these results is that they need not have 
turned out as they did. Assuming the 
psychological reality of discrete con-
cepts, for the sake of argument, it is pos-
sible to interpret the logical relation-
ships among the discrete concepts of 
th,e question, "Who besides Shakespeare 
wrote The Taming of the Shrew?'' in 
any one of the following ways: (author 
and The Taming of the Shrew), 
( Henry James and The Taming of the 
Shrew) or (Henry James and Turn of 
the Screw), (The Taming of the Shrew 
and not Shakespeare) and so forth. In-
deed, it is entirely clear that such re-
39 John P. Van De Geer and Joseph M. F. Jaspers, 
" Cognitive Functions," Annual Review of Psychology, 
XVII (Palo Alto, California: Annual Reviews, 1966 ), 
149. 
40 Herner and Herner, op. cit., p. 171. 
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TABLE 1 
NuMBER OF DISCRETE CoNCEPTS PER QuESTION41 
Number of concepts 
Number of questions 
Per cent of questions 
1 
466 
12.1 
2 
1818 
47.2 
3 
1167 
30.3 
4 
327 
8.5 
5 
73 
1.9 
6 
0 
0 
TABLE 2 
LoGICAL RELATIONSHIPS AMONG DISCRETE CoNCEPTS41 
Logical Logical Logical 
products sums differences Totals 
Number of questions (with more than one concept) 
Per cent of questions (with more than one concept) 
3773 45 
98.0 1.2 
33 
0.8 
3851 
100 
suits as those given in Table 2 are 
largely dependent on the experimenter. 
For a more general example, from an 
arbitrary array of four attributes of two 
values each, as Bruner has observed, 
«one can define the same subset of in-
stances with different types of concepts 
... the way in which a person will 
categorize new instances encountered 
will depend drastically upon the type of 
concept he has constructed . . . when 
one learns to categorize a subset of 
events in a certain way, one is doing 
more than learning to recognize new 
instances. . . . One is also learning a 
rule that may be applied to new in-
stances."42 
The major notions around which the 
results of Carlson's study were devel-
oped are what he called regular human 
behavior and inconsistent human behav-
ior. Since what he intended by either 
.regular or inconsistent human behavior 
is not at all clear, the following para-
graphs attempt to clarify the meanings 
of these notions and to point up their 
shortcomings. 
One of Carlson's "most encouraging 
findings" was that "human search be-
havior is really quite regular ."43 By this 
.,_Ibid., p. 175. 
42 Bruner, Goodnow, and Austin, op. cit., p. 44-45. 
43 Carlson, OJJ· cit.~ p. 28. 
he meant, as he explained two sentences 
below, that "there is a great deal of 
common behavior"44 in human search 
behavior. If regular behavior is that be-
havior which is common among search-
ers, then it is not unreasonable to ex-
pect inconsistent behavior to be that be-
havior which is not common among 
searchers. As Carlson was at pains to 
point out by numerous examples, how-
ever, inconsistent behavior was consist-
ently practiced by the subjects of his 
study. In other words, it was also found 
to be quite common. Indeed, he ex-
plained that inconsistent behavior is that 
behavior which is detrimental to a suc-
cessful search, e.g., ''human searchers 
are often influenced by the physical en-
vironment . . . he scans mostly those 
documents at a convenient eye level 
. . . he has a strong tendency to select 
clean, brightly colored books."45 If, then, 
inconsistent behavior is that behavior 
which is both common and detrimental 
to a successful search, it does not seem 
unreasonable to surmise that regular be-
havior, in contrast, is that behavior 
which is both common and characteris-
tic of successful searches. If these are 
the meanings which Carlson intended 
for these notions, then we shall see in 
44 Ibid. 
45 Ibid., p. 131-32. 
considering his flow charts of regular 
behavior and his discussion of inconsist-
ent behavior that he stipulated unfor-
tunate meanings for both of these terms. 
If Carlson has indeed How-charted hu-
man search behavior, then his flow charts 
must tend to meet at least one criterion. 
They must tend to specify a set of op-
erations which is sufficient to achieve an 
answer to a question much as a refer-
ence librarian would. However, since a 
description of human search behavior 
must account for both that behavior 
which is successful and that behavior 
which is not successful in a search, Carl-
son's elimination of unsuccessful search 
behavior from regular behavior, indeed 
from the entire study, precludes that 
possibility. One is led to suspect, in fact, 
that instead of preparing a flow chart of 
human search behavior Carlson pre-
pared a flow chart of information re-
trieval. 
Considering Carlson's Generalized 
Flow Chart, reproduced on the follow-
ing page, first from back to front, it is 
evident, on inspecting the second level 
of detail, that his "Exit" intends the 
printout of a bibliography. Unless Carl-
son intends something more general than 
what is ordinarily intended by ~'bibli­
ography," then one must conclude that 
either Carlson equated the conclusion of 
all successful searches with listings as 
outputs or that Carlson has, indeed, not 
How-charted human search behavior at 
all. That is, certainly, successful searches 
conclude with answers other than bibli-
ographical listings, as answers which are 
simply affirmatives or negatives. 
Considering this Generalized Flow 
Chart from front to back, again on the 
second level of detail, his "Select 2-4 
keywords" intends: If terms of input not 
previously encountered, generate syn-
onyms from a general dictionary; other-
wise, generate synonyms from memory; 
then, if synonyms are not available from 
either a general dictionary or from mem-
ory, generate synonyms from a medical 
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dictionary. "Enter synonyms into syn-
onym list; enter adjectives into search 
list, and rank."46 Delete common nouns. 
Finally, place the remaining nouns on 
the search list and rank them. Surely, 
however, "Select 2-4 keywords," as just 
one detailed example from the General-
ized Flow Chart, is not representative of 
successful or unsuccessful human search 
behavior, not even in Carlson's own 
terms since he observed that the ref-
erence librarians of his study never 
checked "the accuracy of their spellings, 
pronunciation, and meaning before the 
search starts."47 Indeed, if in an act of 
communication, the decoding process of 
the listener is an approximate inverse 
of the encoding process of the speaker, 
then Carlson's "Select 2-4 keywords" 
taken inversely will surely not elicit a 
question from any speaker. The suspi-
cion that Carlson's Generalized Flow 
Chart is a model of information retrieval 
rather than of human search behavior, 
as advertised, is more than warranted. 
One of Carlson's "most significant 
findings" of the inconsistent sort was 
that "there is no feedback of the results 
of their search to the librarian."48 On 
the basis of this finding Carlson inferred 
that "the reference librarian has no con-
sistent way of improving the quality of 
his search."49 He concluded that ~'any 
searches completed for a requestor 
should only be given out on the strict 
condition that the librarian be told 
about the usefulness or inadequacies of 
the result."50 
The inference that there is no feed-
back to the reference librarian was 
based on evidence illustrated by the 
following example: During the record-
ing of protocols one of the librarians 
~ Ibid., p. 8. 
41 Ibid., p. 29. 
48 Ibid., p. 35. 
49 Ibid., p. 35-36. 
50 Ibid., p. 36. 
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1) 
2) 
3) 
Select 2-4 key words 
Determine requestor 
language restrictions 
D etermine citation age 
restrictions 
Derive general approach 
4) 
Determine next source 
5) 
Scan for match with search 
tenns and develop synonyms .,._.-~----.... 
from present source 
6) 
7) 
Use criteria to accept or 
reject each entry · 
Any more entries for this 
term match? 
8) 
9) 
10) 
Are criteria met to 
terminate search of 
this sou~ce? 
Are criteria met to 
terminate search? 
Exit 
11) 
FIG. !.-Generalized Flow Chart of Reference Librarians Search Behavior. G. Carlson, Search 
Strategy by Reference Librarians, Part 3 of the Final Report on the Organization of Large Files 
(Sherman Oaks, Calif.: Advance Information Systems, Hughes Dynamics, 1964 ), p. 7. 
stated, "I've never had a reader along on 
this kind of search."51 On the basis of 
this protocol, it seems reasonable to con-
jecture that on other kinds of searches 
the librarian was sometimes accompa-
nied by the reader. According to Carl-
son's construal of feedback, then, feed-
back must have occurred in such cases 
as these. It seems more reasonable to 
assume, however, that patron feedback 
can occur only after the patron has had 
time to evaluate the work done for him 
in relation to the work for which he re-
quested the librarian's help. In that case, 
having the reader along would for the 
most part be irrelevant. But what does 
Carlson intend by feedback? Surely in a 
complex question-answer system as the 
one under discussion, feedback is not 
the simple or obvious activity which 
Carlson describes as "He receives a re-
quest from a person; makes the search, 
often without the requestor present; 
gives the requestor the results; and 
hears no more."52 In the simplest man-
ner feedback should have to be de-
scribed as the librarian's response to the 
patron's output in such a way as to re-
duce the difference between it and a 
prescribed input and the patron's re-
sponse to the librarian's output in such 
a way as to reduce the difference be-
tween it and a prescribed input; as well 
as the librarian's response to his own 
output in such a way as to reduce the 
difference between it and a prescribed 
output and the patron's response to his 
own output in such a way as to reduce 
the difference between it and a pre-
scribed output. "The picture roughly re-
sembles two rings (but rings each of 
which is composed of a series of on-
going and intervening events ) that are 
placed in planes at an angle to each 
other and touching each other at com-
51Jbid., p. 35. 
52 Ibid. 
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mon points in their circumferences."53 
To describe feedback in this, the sim-
plest of ways, makes it absurd to assert 
the absence of feedback on the basis of 
data derived from protocol analysis of 
the librarian alone. Indeed, to refuse the 
reader the desired information until he 
feeds back to the librarian in an obvious 
manner surely makes this the most ab-
surd of Carlson's findings, especially 
since Carlson's construal of inconsistent 
behavior implies that it, like regular be-
havior, results in a successful search. 
SECTION III 
This section of the essay discusses the 
conventional concept of reference and 
its relationship to the empirical study of 
reference. 
Derived from the preparation for and 
the practice of reference, the conven-
tional concept is made explicit in nu-
merous definitions in the literature of li-
brarianship. In these definitions it is 
clearly asserted that only reference li-
brarians perform reference. As focal 
points for our discussion, let us consider 
several definitions of reference; as our 
point of departure, Pierce Butler's coun-
ter to the conventional concept. 
To Pierce Butler such definitions of 
reference as "the assistance given by the 
librarian to readers in acquainting them 
with the intricacies of the catalogue, in 
answering questions, and, in short of do-
ing anything and everything ... to fa-
cilitate access to the resources of the li-
brary,"54 were invalid. To Butler such 
definitions were invalid in that they 
tended to define reference in the trivial 
circle as "what goes on in the reference 
room" and the reference room as "the 
53 Floyd H . Allport, Theories of Perception and the 
Concept of Structure, A Review and Critical Analysis 
with an Introduction to a Dynamic-Structural Theory 
of Behavior (New York: John Wiley & Sons, 1955), 
p. 526-27. 
~>' William B. Child, "Reference Work at the Colum-
bia College Library," Library Journal, XVI ( October 
1891) , 298. 
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place where reference work is carried 
on."55 Pierce Butler proposed that refer-
ence is "that process by which civilized 
man is able to obtain specific informa-
tion at will by use of books which have 
been organized into a library."56 Unlike 
other definitions of reference, Butler 
suggested that reference is not per-
formed solely by librarians and is not 
performed solely in reference rooms. 
Butler's counter to the traditional con-
cept of reference, however, has made 
little impression. 
In her empirical study of reference, 
Dorothy E. Cole observed no difference 
between Butler's concept of reference 
and her own, as we have noted, the 
"queries which people bring to the desk 
of the reference librarian" and the ref-
erence librarian's response to the queries 
in terms of "materials best suited to the 
needs of the re.ader."57 Indeed, Cole felt 
Butler's to be supportive of her concept 
of reference. In another empirical study 
of reference a difference was observed. 
With unshaken confidence in the tradi-
tional concept, however, Lois Fern58 re-
jected Butler's co~nter. Fern, that is, 
first observed that Butler's concept was 
inconvenient, i.e., she would have had 
to consider "those hundreds of instances 
in which the patron engaged in 'refer-
ence work' without the librarian's as-
sistance"; she then observed that Butler's 
concept was absurd, i.e., she would have 
had to entitle her study "Use of Library 
Catalogs by Reference Librarians En-
gaging in Reference W ork."59 
As students of reference, librarians 
either have not perceived Fern's "hun-
55 Pierce Butler, "Survey of the Reference Field," 
Pierce Butler, ed., The Reference Function of the Li-
brary, Papers Presented before 1 th~ Library Institute at 
the University of Chicago, June 29 to July 10, 1942 
( Chicago: University of Chicago Press, 1943), p. 4. 
56 Ibid., p. 11. 
57 Cole, op. cit., p. 1. 
58 Lois Fern, "Library Catalogs as Reference Sources" 
(unpublished master's thesis, Graduate Library School, 
University of Chicago, 1962). 
59 Ibid., p. 8. 
dreds of instances" or perceived them, 
like Fern, as something different from 
reference, perhaps something less than 
reference. They have perceived refer-
ence through the conve·ntional concept. 
They have perceived only what experi-
ence in the preparation for and practice 
of reference has led them to expect. 
There is evidence that "when such ex-
pectations are violated by the environ-
ment, the perceiver's behavior can be 
described as resistance to the recog-
nition of the unexpected or incongru-
ous."60 In the familiar Bruner and Post-
man experiment "On the Perception of 
Incongruity," subjects were shown by 
tachtistoscope a series of five playing 
cards at controlled and gradually in-
creasing levels of exposure. Some of the 
playing cards were normal, i.e., expect-
ed, as the five of hearts; others were 
incongruous, i.e., unexpected, as the red 
six of clubs. «At each exposure the sub-
ject was asked to report everything he 
saw or thought he saw."61 A stimulus 
series was completed by three succes-
sive correct responses to each of the five 
cards at various exposure levels from 
ten up to one thousand milliseconds. 
A few of the subjects perceived the 
normal cards erroneously. One subject, 
for example, mistook the black five of 
spades for the red five of hearts. The 
vast majority of subjects, however, per-
ceived the incongruous cards erroneous-
ly. Subjects identified the red six of 
spades, in a number of cases, as the six 
of spades or as the six of hearts. The 
subjects reported such perceptions with 
considerable assurance. Without uncer-
tainty, that is, they fitted what they 
presumably saw into a normal form or 
color pattern that they expected to see. 
Often subjects compromised on what 
60 Jerome S. Bruner and Leo Postman, "On the Per-
ception of Incongruity: A Paradigm," Journal of Per-
sonality, XVIII (December 1949), 222. 
et Ibid., 210. 
they saw. With the red spade and club 
cards, for example, subjects reported 
seeing such colors as black with red 
lights, lighter than black but blacker 
than red, olive drab, and so on. A few of 
the subjects came suddenly to recognize 
the incongruity of the trick cards. Other 
subjects found something wrong with 
them and came to recognize the incon-
gruity gradually. "A subject viewing a 
red spade may start by reporting a red 
tint which gradually becomes redder on 
succeeding trials until he finally asserts 
that the card is .a red spade."62 Indeed, 
there were several subjects who never 
managed to unmask the incongruity of 
certain of the playing cards. 
Analogically, the Bruner-Postman ex-
periment provides a suggestive schema 
for viewing the librarian's perception of 
reference; fitting, that is, the incongruity 
of reality to one of the neat conceptual 
categories prepared by prior training 
and experience, training and experience 
which do not and never need to indi-
cate that anyone other than librarians 
perform reference. Let us consider now 
some of the implications of the librar-
ian's perception of reference. 
If the student of reference perceives 
reference as performed only by refer-
ence librarians, then in his research he 
is constrained into conceptually setting 
reference librarians apart from other 
human beings. In setting reference li-
brarians apart from other persons, it has 
seemed manifest to the student of ref-
erence that what differentiates the ref-
erence librarian from other persons is 
his preparation for and practice of ref-
erence librarianship. Under the conven-
tional concept of reference, then, the 
empirical study of reference poses two 
pertinent questions to the student of 
reference: How efficient is education for 
reference librarianship? How successful 
is the practice of reference librarian-
62 Ibid. , 222. 
Empirical Study of Reference I 143 
ship? In the former case the empirical 
study of reference has become an in-
strument for investigating some aspect 
of that preparation and, in the process, 
for suggesting some modification of it; 
in the latter case, an instrument for in-
vestigating and modifying some aspect 
of that practice. Indeed, the results of 
the reference studies reconstructed 
above were interpreted in just that man-
ner. Cole, for example, observed that 
classifying reference questions should 
aid the library administrator in evaluat-
ing "the amount and kind of work done 
by the reference department" and aid 
the library training agencies in deter-
mining the nature and scope of the ref-
erence courses."63 Breed wrote, "The 
findings concerning the reference proc-
ess related to difficult questions have 
implications for library schools and the 
material presented in courses on refer-
ence work. More attention might well 
be paid to the analysis of the reference 
process itself-and problems on the ad-
vanced level -might include more exam-
ples of the kind of incomplete and in-
accurate data with which the reference 
librarian must so frequently work."64 
The Herners said, "It is evident that 
useful data on the information require-
ments of a body of users can be obtained 
from collecting and analyzing statisti-
cal quantities of their reference ques-
tions."65 By useful the Herners presum-
ably meant helpful in specifying "those 
information requirements which librar-
ians ... are likely to be called upon to 
meet."u6 Carlson declared that "In many 
cases, human behavior is inconsistent to 
the detriment of successful search. . . . 
These [inconsistencies] could be used as 
guidelines by librarians to improve their 
search procedures. Perhaps some of 
these inconsistencies or omissions could 
63 Cole, op. cit., p. 58. 
64 Breed, op. cit., p. 65. 
65 Herner and Herner, op. cit., p. 176. 
oo Ibid. , p. 172. 
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be generalized and provide guidelines 
for the training program of reference 
librarians."67 
This viewpoint, of course, does not at 
all invalidate the results of the empiri-
cal studies of reference. It does, how-
ever, make the process by which they 
are derived circular. It does, therefore, 
profoundly affect the manner in which 
they are perceived. Given that the prep-
aration or practice of reference is both 
point of departure and point of con-
clusion of the empirical studies of ref-
erence, the results of these studies must 
often seem, then, to be little more than 
reflective formulations of the very ob-
servations which reference librarians en-
counter in their education or the very 
observations which reference librarians 
make in their work Consider now sev-
eral of the results derived from these 
empirical studies of reference. Cole, 
again as an initial example: Reference 
patrons most frequently ask questions 
in the social sciences, useful arts, and 
history. Breed: Difficult questions are 
characteristically specific rather than 
general and involve bibliographical ref-
erences rather than facts. Bibliographi-
cal questions are difficult to answer be-
cause of omissions or inaccuracies in the 
patron's citation of author, titles, and 
dates of publication. The Herners: Pa-
trons generally ask non-technical ques-
tions .about descriptions of processes or 
methods of procedure. Carlson: "Human 
searchers should be very careful to 
write down their search terms and check 
the accuracy of their spellings, pronun-
ciation, and meaning before the search 
starts, and whenever they adopt a new 
search term as the search progresses .... 
A human searcher would be more con-
sistent if he would follow more rigid 
rules in checking every document or 
source. . . . The reference librarian has 
no consistent way of improving the 
quality of his own search. Any searches 
67 Carlson, op. cit., p. 28. 
completed for a requester should only 
be given out on the strict condition that 
the librarian be told about the useful-
ness or inadequacies of the results."68 
If the results of the empirical studies 
of reference seem to be little more than 
reflective formulations of everyday ob-
servations, observations for which there 
.are hundreds of counter-examples ready 
at hand, then it is hardly surprising that 
Ennis, for example, has characterized 
the endeavor which has produced such 
results as "among the weakest in all li-
brary research."69 
To the non-librarian, the librarian's ' 
commitment to the conventional con-
cept of reference in his empirical re-
search perhaps seems strange. To the 
librarian, for the non-librarian to con-
demn and then use that concept to 
guide his empirical study of reference 
must likewise seem strange. Consider, 
then, two cases: the one illustrated by 
what psychologists have called function-
al fixedness, the other illustrated by 
what they have called distortion pro-
duced by popular opinion. 
First consider the case for librarians, 
as Cole and Breed. "The student attends 
an educational institution on the pre-
sumption that the training he receives 
there will enable him to solve problems 
in later life more adequately and effi-
ciently than would be the case had he 
not received this training .... It is also 
possible, however, that the training 
which the student receives may often, 
alas perhaps more often than we .are 
aware of, make the student less able to 
solve certain new problems."70 The clas-
sical description of functional fixedness 
is Maier's pendulum problem.71 
68 Ibid., p. 29-36. 
69 Philip H. Ennis, "The Study of the Use and Users 
of Recorded Knowledge," Library Quarterly, XXXIV 
( October 1964) , 309. 
70 Rudolph W. Schulz, "Problem Solving Behavior 
and Transfer," Harvard Educational Review, XXX 
( Winter 1961), 61. 
71 Norman R. F. Maier, "Reasoning in Humans: II, 
the Solution of a Problem and Its Appearance in Con-
sciousness," Journal of Comparative Psychology, XI 
(August 1931), 181-94. 
Subjects were introduced into a room 
where two pieces of cord were suspend-
ed from the ceiling. The room con-
tained, besides the suspended cords, 
"many objects such as poles, ringstands, 
clamps, pliers, extension cords, tables 
and chairs."72 The subjects were told 
to tie the two pieces of cord together. 
The cords, however, were too far apart 
for a single individual to hold both ends 
simultaneously. Though several solutions 
to the problem were possible, one 
seemed especially difficult for the sub-
jects to grasp. It was the solution 
achieved by weighting one of the cords 
with pliers, setting the cord in motion 
and catching it after the other cord had 
been seized. Most of the subjects did 
not perceive the cord as a potential pen-
dulum and the pliers as a potential 
weight. In general terms the subjects 
of Maier's study demonstrated an in-
ability to displace old, learned concepts 
with new ones required by a novel task. 
Similarly, the subjects who are our con-
cern in this essay have demonstrated an 
inability to displace that concept of ref-
erence learned in the preparation for 
its practice and in the practice itself by 
concepts required for the task, generally 
novel to librarians, of the study of refer-
ence. 
Consider now the case for non-librar-
ians as the Herners and Carlson. Recall 
that the Herners condemned and that 
Carlson called the conventional concept 
of reference into question. Recall that 
unlike Cole and Breed, who were com-
mitted to that concept by prior training 
and experience, the Herners and Carl-
son were not. Recall that though their 
concepts of reference differed from that 
of Cole and Breed, the concept of refer-
ence which guided their studies did not. 
The evidence here suggests that "the in-
terfering influence of the familiar ex-
tends even to situations where the sub-
ject is presumably confined to rigid rules 
72 lbid ., 18 2. 
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of thought that should exclude it."73 
In a series of tests on "The Distortion 
of Syllogistic Reasoning Produced by 
Personal Convictions," Morgan and 
Morton showed that subjects tend to 
reach conclusions which, though logical-
ly invalid, are consistent with popular 
opinion.74 The subjects of these tests 
were required to draw conclusions from 
two premises by the process of immedi-
ate inference, as 
If all men are mortal (major premise) , 
and 
If John is a 1nan (minor premise) ; then 
John is mortal (conclusion). 75 
The subjects of this study were given 
two sets of fifteen syllogisms in parallel 
form. In the first set of syllogisms letter 
symbols as X, Y, and Z were used as 
terms of the premises; in the second set, 
"vital issues which were being currently 
discussed in the papers and over the 
air were"76 incorporated as the terms. 
Given the invalid syllogism, for exam-
ple, 
Some ruthless men deserve a violent 
death; since one of the most ruthless of 
men was Heydrich, the Nazi hangman: 
1. Heydrich, the Nazi hangman, de-
served a violent death. 
2. Heydrich, the Nazi hangman, may 
have deserved a violent death. 
3. Heydrich, the Nazi hangman, did 
not deserve a violent death. 
4. Heydrich, the Nazi hangman, may 
not have deserved a violent death. 
5. None of the given conclusions 
seems to follow logically. 77 
in letter symbols, subjects tended to 
choose· the second conclusion presum-
ably under the influence of the particu-
73 Bernard Berelson and Gary A. Steiner, Human Be-
havior, An Inventory of Findings (New York: Har-
court, Brace & World, 1964), p. 205. 
74 John J, B. Morgan and James T. Morton, "The 
Distortion of Syllogistic Reasoning Produced by Per-
sonal Convictions," Journal of Social Psychology, XX 
(August 1944), 39-59. 
75 Ibid., 40. 
76 Ibid., 45. 
77 Ibid., 48. 
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Jar-affirmative atmosphere of this syllo-
gism. Given the same syllogism as a pop-
ular issue, however, the same subjects 
tended to shift from the second to the 
first conclusion, an opinion which was 
"quite strong at the time that this test 
was given."78 In general terms the sub-
jects of the Morgan-Morton study be-
lieved that they were guided in their 
choice of conclusions by logical thought, 
though, in fact, when current issues were 
embodied in the syllogisms, they were 
being guided by popular opinion. Sim-
ilarly, it is not implausible that the oth-
er subjects who are our concern in this 
essay were influenced by a point of 
view traditional among librarians even 
though they faced a situation requiring 
rigid rules of thought which should have 
eliminated that point of view from con-
sideration. 
Whether it has been librarians or non-
librarians who have used the conven-
tional concept of reference to guide 
their empirical studies is largely unim-
portant. What is important is this. Under 
the conventional concept it has been as-
sumed in the empirical study of refer-
ence that only reference librarians per-
form reference, that the librarian's pro-
ficiency in the performance of reference 
is the result of his professional training 
and. experience, that the goal of the 
empirical study of reference is the mod-
ification of the librarian's education or 
of his practice, that observations of the 
librarian's performance are a sufficient 
basis on which to propose those modi-
fications which will improve the librar-
ian's proficiency. Since the empirical 
study of reference under these assump-
tions is capable only of augmenting the 
rules of thumb which underlie the li-
brarian's professional training and prac-
tice, it is clear under these assumptions 
78 Robert B. Downs, assisted by Elizabeth C. Downs, 
How to Do Library Research (Urbana: The University 
of Illinois Press, 1966). 
that no amount of study will permit an 
explanation of how the performance of 
reference takes place except in the trivi-
al sense that a manual of reliable refer-
ence guidelines, .e.g., Downs's How to Do 
Library R.esearch,78 explains the perform-
ance of reference. Though the conven-
tional concept of reference serves a use-
ful purpose, the basis for an esprit de 
corps, in the training and molding of 
reference librarians, it can hardly be 
surprising that this section of the essay 
concludes that empirical interpretation 
of the conventional concept is fruitless 
as a framework for the development of 
the empirical study of reference. 
SECITON IV 
In a previous section of the essay we 
observed that the notions basic to four 
empirical studies of reference were de-
ficient. They did not permit results 
which are reliable. In the last section, 
we observed that the empirical inter-
pretation of the conventional concept of 
reference is fruitless as a framework for 
the development of the empirical study 
of reference. For these reasons, this sec-
tion of the essay considers reference out-
side of librarianship. It suggests, intui-
tively, that reference is a special case of 
problem solving. 
First, several definitions of problem-
solving behavior are discussed, then sev-
eral approaches to the study of problem 
solving are described, first on the theo-
retical, then on the empirical level. The 
studies of problem solving which are 
described below were selected from 
those known to the author as the most 
suggestive for reference. In the next sec-
tion, these studies are briefly compared 
with the studies of reference previously 
reconstructed. 
To Duncker "a problem arises when 
a living creature has a goal but does 
not know how this goal is to be reached. 
Whenever one cannot go from the given 
situation to the desired situation simply 
by action, then there has to be recourse 
to thinking."79 Duncker, as have many 
psychologists, differentiated between 
routine and non-routine problem solving. 
In the terms of Dollard and Miller, that 
is between problems solved by automatic 
habits and trains of thought. 80 Surely, 
however, this distinction, used to differ-
entiate illegitimate from legitimate prob-
lems, is a fruitless one. What is reflexive 
to one may well be cognitive to another. 
To Reitman "a system has a problem 
when it has or has been given a de-
scription of something but does not yet 
have anything that satisfies the descrip-
tion."81 But in emphasizing what he calls 
"degrees of problematicality,"82 Reitman 
must tend to ignore a question implicit 
in Duncker' s definition, why may a 
given task be reflexive to one but cog-
nitive to another person. Indeed, Gagne 
suggests that "one of the fundamental 
criteria of problem solving is that a kind 
of performance which could not be ex-
hibited before the 'problem' was solved 
can be exhibited after the 'problem' is 
solved."83 To Gagne problem solving is 
"an inferred change in human capability 
that results in the acquisition of a gen-
eralizable rule which is novel to the in-
dividual, which cannot have been es-
tablished by direct recall, and which can 
manifest itself in applicability to the 
solution of a class of problems."84 
The simulation of cognition is one 
theoretical approach towards an under-
standing of problem-solving behavior. A 
computer is programmed to respond as 
a human would respond within a speci-
79 Karl Duncker "On Problem Solving," Psychologi-
cal Monographs, LVIII ( 1945), 1. 
80 John Dollard and Neal E. Miller, Personality and 
Psychotherapy, An Analysis in Terms of Learning, 
Thinking, and Culture (New York: McGraw-Hill Book 
Co., 1950), p. 97-105. 
81 Reitman, op. cit., p. 126. 
s2 Ibid., p. 130. 
83 Gagne, op. cit., p. 130. 
84 Ibid., p. 132. 
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fied task domain. The computer pro-
gram, then, is a model or set of hypoth-
eses about the internal processes under-
lying human performance of a given 
task. "No physiological or neurological 
assumptions are made . . . these models 
conceive of the brain as an information 
processor."85 A program is run. The run 
generates predictions of the model. "In 
order to provide an adequate test, the 
behavior with which the computer out-
put is compared must, of course, be 
different from the behavior which served 
as a basis for the model's construction."86 
The results of the run are compared 
with relevant human results. That is the 
way predictions of the model are tested 
and, potentially, improved. 
Presumably a model of artificial intel-
ligence may also model human behav-
ior. The difference between models of 
cognitive simulation and artificial intel-
ligence is this: "An artificial intelligence 
researcher interested in programming a 
computer to play chess would be happy 
only if his program played good chess, 
preferably better chess than the best 
human player. However, the researcher 
interested in simulating the chess-play-
ing behavior of a given individual . . . 
wants his program to make the same 
moves as the human player, regardless 
of whether these moves are good, bad, 
or indifferent."87 Several of the following 
paragraphs describe Paige and Simon's 
test of Bobrow's artificial "Question-An-
swering System for· High School Algebra 
Word Problems"88 as a first approxima-
tion towards a model of "Cognitive Proc-
85 Edward A. Feigenbaum, "The Simulation of Ver-
bal Learning Behavior," Edward A. Feigenbaum and 
Julian Feldman ( eds.), Computers and Thought (New 
York: McGraw-Hill Book Co., 1963 ), p. 297. 
86 K. R. Laughery and L. W. Gregg, "Simulation of 
Human Problem-Solving Behavior," Psychometrika, 
XXVII (September 1962 ), 279-80. 
87 Feigenbaum and Feldman, op. cit., p. 269. 
88 Daniel B. Bobrow, "A Question-Answering System 
for High School Algebra Word Problems," AFIPS Con-
ference Proceedings, XXVI, 1964 Fall Joint Computer 
Conference (Baltimore: Spartan Books, 1964). · 
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esses in Solving Algebra Word Prob-
lems."89 The question posed was what 
cognitive processes are necessary in solv-
ing algebra word problems; what proc-
esses are sufficient? 
The model is STUDENT. STUDENT com-
municates with human beings over a 
limited range of natural language. Its 
task environment is algebra word prob-
lems as 
(A NUMBER IS MULTIPLIED BY 6. THIS 
PRODUCT IS INCREASED BY 44. THIS RESULT 
IS 68. FIND THE NUMBER. ) 90 
STUDENT reads a problem statement, re-
writes it as a set of simpler sentences, 
transforms these sentences into equa-
tions, and attempts to solve the result-
ant set of equations. The student model 
understands a problem statement by 
"transforming it into an equivalent (in 
meaning) sequence of simpler kernel 
sentences. A kernel sentence is one 
which the listener can understand di-
rectly; that is, one for which he knows 
a transformation into his information 
store.''91 
Paige and Simon compared STUDENT's 
methods of transforming with human 
methods of translating algebra word 
problems into algebraic equations. The 
humans in this comparison were largely 
students. The students' processes were 
established on the basis of protocols; 
STUDENT's processes, on the basis of Bo-
brow's descriptions of his computer pro-
gram. 
STUDENT's transform of the problem 
statement given above reads: 
(THE EQUATIONS TO BE SOLVED ARE) 
(EQUAL X()()()() I (NUMBER) ) 
(EQUAL (PLUS (TIMES (NUMBER) 6) 44) 
68)92 
811 J effre~ M. Paige and Herbert A. Simon, "Cognitive 
Pr?cesses. m Solving Algebra Word Problems," Benja-
mm Klemmuntz ( ed.), Problem Solving: Research, 
Method, and Theory (New York: John Wiley & Sons 
1966). ' 
90 Bobrow, op. cit., p. 604. 
91 Ibid., p. 593. 
92 Ibid., p. 604. 
Some of the students translated the 
same problem statement in a similar 
manner, as 
The unknown is a 'certain number,' which 
would be x. Multiply x by 6. Write down 
'6x' please. 'Increased by' means add, so 
you put a plus 44. 'The result is' -indicate 
equals-write please-'68.'93 
Paige and Simon labeled this method 
direct translation, "a step-by-step sub-
stitution of algebraic symbols and ex-
pressions for the English words and 
phrases of the original problem state-
ments."94 
One of the sub-processes of translat-
ing English prose into algebraic equa-
tions, observed in both students and 
STUDENT, is the labeling of variables. The 
labels are of two sorts, conventional, i.e., 
x may be used as the abbreviatory name 
of some unknown, and relational, i.e., 
6x or 6x + 44 = 68 may be used as the 
relational names between the same un-
known and some known quantity. Un-
like the students, however, STUDENT "in-
troduces relational names only in the 
special case . . . where it is cued by the 
occurrence of the word 'this.' "95 
A sub-problem of naming, again ob-
served in both STUDENT and students is 
ambiguity of names. Two similar but 
distinct common language terms, for ex-
ample, may refer to the same object, 
though two distinct but similar common 
language terms may refer to different 
objects. To the problem 
(THE NUMBER OF SOLDIERS THE RUSSIANS 
HAVE IS ONE HALF OF THE NUMBER OF 
GUNS THEY HAVE. THE NUMBER OF GUNS 
THEY HAVE IS 7000. WHAT IS THE NUM-
BER OF SOLDIERS THEY HAVE Q. ) 96 
a problem in which two different terms 
"Russian soldiers" and "they," refer t~ 
the same object, Russian soldiers, sTU-
DENT responds: 
93 Paige and Simon, op. cit., p. 70. 
9
• Ibid., p. 82-83. 
95 Ibid., p. 78. 
96 Bobrow, op. cit., p. 605. 
THE EQUATIONS WERE INSUFFICIENT TO 
FIND A SOLUTION 
(ASSUMING THAT) 
( (NUMBER OF SOLDIERS (THEY /PRO) 
(HAVE/VERB) ) IS EQUAL TO 
(NUMBER OF SOLDIERS RUSSIANS (HAVE/ 
VERB)) 
(THE NUMBER OF SOLDIERS THEY HAVE 
IS 3500) 97 
To the problem 
The number of quarters a man has is seven 
times the number of dimes he has. The 
value of the dimes exceeds the value of 
the quarters by two dollars and fifty cents. 
How many has he of each coin?98 
a problem in which the expressions num-
ber and value are synonymous in cer-
tain contexts, a student responded in 
this fashion: 
Let's represent-- the fir-- --x as the dimes. 
Write down x please. The number of quar-
ters is-is seven times the dimes. There-
fore, the number of quarters is represented 
by 7x. Put '7x.' 'The value of the dimes 
exceeds the value of the quarters by two-
fifty'; therefore, x . . . Since it really is a 
money problem we will check this and dis-
cover that we really should multiply to 
make this-ah-to make it equal in value. 
Since we have 250 pennies we have to 
multiply the dimes by 10. So that should 
be lOx and a plus. Since it's quarters it 
would be 7 times 25 times x, on the other 
side. That is the correct solution.99 
In the former, the soldier problem, the 
cue through which STUDENT achieved a 
sufficient equation was a grammatical 
cue. The relationship, that is, between 
"Russian soldiers" and "they" is a gram-
matical one. In the latter, the coin prob-
lem, the cue was a substantive one. The 
student, that is, had to "know that the 
value of a quantity of coins equals the 
number of coins times the value per 
coin."100 Given the problem 
u1 Ibid. 
98 Paige and Simon, op. cit., p. 79. 
99 Ibid., p. 80-81. 
1oo Bobrow, op. cit., p. 604. 
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(IF 1 SPAN EQUALS 9 INCHES, AND 1 
FATHOM EQUALS 6 FEET, HOW MANY 
SPANS EQUAL 1 FATHOM Q. )100 
like a student, STUDENT "is able to draw 
on a body of facts, picking out relevant 
ones, and use them to obtain a solu-
tion"101 from its store of global informa-
tion. To that problem STUDENT responds: 
THE EQUATIONS WERE INSUFFICIENT TO 
FIND A SOLUTION 
(USING THE FOLLOWING KNOWN RELA-
TIONSHIPS) 
(EQUAL (TIMES 1 (FEET) ) TIMES 12 
(INCHES)) 
( 1 FATHOM IS 8 SPANS )102 
It became evident, however, that the 
students were using more powerful proc-
esses than those exhibited by STUDENT's 
use of definitional relationships. In trans-
lating the coin problem, one of the stu-
dents 
. . . found incongruity . . . if a man has 
seven times as many quarters as he has 
dimes and the value of the dimes exceeds 
the value of the quarters by two-fifty, the 
quarters must really not be worth too 
much, because if he has 7 times as many 
quarters as he has dimes, the number of-
the value of the quarters must exceed the 
dimes by 7 ° 2.5 - x, or what not .... 
negative quarters-no such thing exists.1o3 
Presumably, STUDENT would not have 
perceived this incongruity. Indeed, giv-
en the problem 
A car radiator contains exactly one liter of 
a 90 per cent alcohol-water mixture. What 
quantity of water will change the liter to 
an 80 per cent alcohol mixture?l04 
which is anomalous in the sense that it 
cannot be translated solely on the basis 
of the information given, it became ob-
vious that those students who achieved 
a successful translation of the problem 
statement did so by creating a physical 
representation of the problem which en-
101 Ibid., p. 605. 
102 Ibid., p. 604. 
103 Paige and Simon, op. cit., p. 86. 
1CM Ibid., p. 90. 
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abled them to read off certain conserva-
tion assumptions as though they were 
stated as part of the problem. As illus-
trated by De Soto, humans translate 
such problems as "Alice is taller than 
Mary; Elsie is shorter than Mary: Is 
Elsie taller than Alice? ... into an <up-
down' image and the answer is 'read 
off' the image."105 On this level, the 
iconic, STUDENT exhibits no processes 
similar to those of humans. Presumably, 
such processes "will have to be added 
to that program if it is to provide a 
satisfactory theory of the human behav-
ior observed in handling these prob-
lems."106 
The theoretical approach to problem 
solving behavior has experimental ana-
logs. In one a human is programmed to 
respond like a computer. "A list contain-
ing objects and relations between ob-
jects is stored in [human] memory, 
problems are presented to the human 
which require discovery of implications 
of the relations by successively operat-
ing on objects, the operations defined by 
the stored relations."107 
Hayes, for example, has been con-
cerned with problems solved by "a se-
quence of linked phases or steps which 
form a chain or path connecting the 
initial conditions of the problem with 
its goal."108 These problems are char-
acterized by homogeneity, information 
control, and modularity. That is, each 
step is of the same kind and of the same 
difficulty, the information necessary for 
solution is under the control of the prob-
105 C. De Soto, "Reasoning and Spatial Representa-
tions," Paper read at the Center for Cognitive Studies 
Colloquium, Harvard University, 1965, quoted in Je-
rome S. Brunner and Others, Studies in Cognitive 
Growth, A Collaboration at the Center for Cognitive 
Studies (New York : John Wiley & Sons, 1966) , p. 9. 
106 Paige and Simon, op. cit., p. 118. 
107 Garlie A. Forehand, "Epilogue: Constructs and 
Strategies for Problem-Solving Research," Benjamin 
Kleinmuntz ( ed.), Problem Solving: Research, Method, 
and Theory (New York: John Wiley & Sons, 1966), 
p. 369. 
108 John R. Hayes, "Problem Topology and the Solu-
tion Process," Journal ' of Verbal Learning and V erbal 
Behavior, IV (October 1965), 371. 
lem solver, and each problem can be 
constructed to any length with any num-
ber of blind alleys. Hayes has referred 
to these as spy problems. 
In a spy problem a subject was to 
imagine that he was running a spy ring. 
For security reasons some spies could 
communicate with each other, other 
spies could not. Prior to a run, subjects 
were required to commit to memory 
connection lists as 
SHOWER CLERK 
DROUGHT )HILL 
LARYNX BETH 
ADJECTIVE SHOWER 
HILL HORSE 
BEEF )LARYNX 
ADJECTIVE PARCHES! 
DROUGHT )KEVIN 
SHOWER BEEF 
LARYNX DROUGHT 
BEEF )TAFT109 
"to the criterion of three successive 
error-free trials."110 The subjects were 
then set problems to solve as "Get a 
message from HILL to ADJECTIVE." Dur-
ing the problem solutions subjects were 
requested to think aloud. 
Almost all of the subjects attempted 
to solve the problems by starting either 
at the initial state or the terminal state. 
Given the problem noted above, that 
would be either at HILL or at ADJECTIVE. 
Twenty-five per cent of all steps were 
executed in a backward direction. In 
general, however, subjects attempted 
backward solutions only when forward 
solutions failed. In some cases subjects 
employed list searching, a link-by-link 
search from the beginning to a desired 
point in the list under consideration. 
Like backward searching, list searching 
was also infrequent. It was frequently 
too John R. Hayes, "Memory, Goals, and Problem 
Solving," Benjamin Kleinmuntz, ed., Problem Solving: 
Research, Method, and Theory (New York: John Wiley 
& Sons, 1966), p. 150. 
110 Hayes, "Problem Topology and the · Solution 
Process," loc. cit., 372. 
observed, however, that as subjects ap-
proached the solution to a problem, their 
rate of progress increased. A second ex-
periment, with a second set of subjects, 
was designed to probe this observation. 
The second experiment bore out the 
observation of the first, that as subjects 
approached solution their rate of prog-
ress accelerated. A second observation 
was made. When steps to go were taken 
into account, progress time did not vary 
with problem length. The rate of prog-
ress, that is, was being determined, not 
by the number of steps completed in a 
solution, but by the number of steps to 
be completed. Presumably subjects were 
covertly planning steps to be taken. 
Hayes inferred two sorts of strategies 
to account for these observations, local 
and remote planning. If, that is in the 
latter case, a subject was working 
through the ordered sequence A to F, 
for example, and noted "connections in 
the neighborhood of F, specifically ~E­
F,"' then, "when S gets from A to E, 
the step ~E to F' occurs rapidly because 
it has been planned."111 Indeed, it 
seems reasonable that a subject would 
not enter a blind alley at E, if he knew 
that the link E to F leads to the de-
sired solution. If, in the former case, a 
subject was exploring a few steps ahead 
"of his present position to a depth of 
one or perhaps more steps," then he is 
unlikely to fall into blind alleys espe-
cially when "with fewer steps to go, S 
is more likely to discover a solution path 
in his local covert exploration."112 
In another experimental analog to the 
theoretical approach to problem solving, 
human responses are compared with 
postulated computer responses. That is, 
given a problem to solve a human, in 
his response, would tend towards an 
ideal strategy of solution; a computer, on 
the other hand, presumably would be 
programmed to employ an ideal strate-
111 Ibid., 377. 
113 Ibid., 377-78. 
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gy. Thus, according to Bruner, Good-
now, and Austin, an ideal strategy is 
"an analytic device used as a yardstick 
against which to compare the perform-
ance of human operators in the situa-
tions we set them."113 
A Study of Thinking, by Bruner and 
his associates, concerned itself with prob-
lems of concept attainment, the task in 
which a ~numan being seeks to sort the 
environment into significant classes of 
events so that he may end by treating 
discriminably different things as equiva-
lents."114 Presumably, when a human 
organism has attained a concept he has 
done so by discovering cues by which 
he can infer the category membership 
of the objects and events he encounters. 
Presumably, that is, the organism has 
learned a set of relevant attributes and 
the conceptual rules by which the ap-
propriate values are combined to form 
the concept. For example, the concept 
spades, associated with playing cards, 
is cued by the relevant attributes, color 
and form, and is satisfied just by the 
joint presence of the values, black and 
spade-shaped. Presumably an organism 
attains a concept through his cognitive 
commerce with the environment by 
testing a series of exemplars and non-
exemplars of the concept. When the or-
ganism is free to choose instances to 
test, presumably he employs selection 
strategies. For example, "a neurologist is 
interested in six cortical areas and their 
bearing on pattern vision. He knows 
that with all six areas intact, pattern 
vision is unimpaired. With all six areas 
destroyed, pattern vision is absent. In 
planning his research, how shall he pro-
ceed? Destroy one area at a time? All 
but one at a time? In what order shall 
he do his successive experiments?"115 
One of the numerous empirical ques-
tions asked in this study of thinking was 
113 Bruner, Goodnow and Austin, op. cit., p. 241. 
m Ibid., p. viii 
u s Ibid., p. 81. 
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what effect does a disordered environ-
ment have upon human selection strate-
gies. 
Two groups of fifteen subjects each 
were set in the following task environ-
ments. An array of instances each ex-
hibiting one of two possible values of 
six attributes was presented . each sub-
ject. Each subject was shown a card ex-
emplifying a concept to be attained. The 
subject was to attain the concept by se-
lecting instances from the board for test-
ing. Each time he selected a card the 
subject was told that the choice either 
satisfied or did not satisfy the concept. 
Once per choice, whenever he wished, 
a subject could venture the identity of 
the concept. "The only difference be-
tween the two groups of fifteen subjects 
was in the arrangement of the cards on 
the board in front of them."116 For one 
group the environment was made order-
ly; for the other, it was made random or 
disordered. 
Presumably both sets of subjects 
would attempt to insure each instance 
selected for testing, informative. The 
subjects working in the ordered environ-
ment, however, clearly had an advan-
tage over their colleagues working in 
the disordered environment. "The Ran-
dom Group," that is, "was faced with an 
array of instances whose arrangement 
gave little or no visual support to the 
subjects in the task of sorting out posi-
tive from negative instances in order to 
attain the correct concept."117 Presum-
ably, then, both sets of subjects would 
attempt to insure each instance selected 
informative within the constraints im-
posed by the environment in which they 
worked. 
Under ideal conditions a concept could 
be attained in six choices. It was pre-
dicted that the Ordered Group would 
tend toward a conservative-focussing 
strategy, i.e., "finding a positive instance 
116 Ibid. , p. 97. 
u 1 Ibid., p. 98. 
to use as a focus, then making a se-
quence of choices each of which alters 
but one attribute value of the first focus 
card and testing to see whether the 
change yields a positive or a negative 
instance."118 It was predicted that the 
Random Group would tend toward a 
successive scanning strategy, i.e., testing 
a single hypothesis at a time until the 
correct one is found. 
The results of the experiment general-
ly confi1med the predictions. The Or-
dered Group required an average of 6.1 
choices per problem to attain the cor-
rect concepts; the Random Group re-
quired 10.4 choices. The former group 
employed 1.1 attribute values which dis-
tinguished a first choice and the first 
positive card given, made an average of 
1 redundant choice per problem and 
offered an average of 0.5 incorrect hy-
potheses per problem; the latter group, 
respectively, 1.8 attribute values, 4.1 re-
dundant choices and 1.4 incorrect 
hypotheses. Presumably the Ordered 
Group was successful in selecting in-
formative instances, largely focusing on 
the first card given, whereas the Ran-
dom Group was unsuccessful, selecting 
redundant and inconsistent instances. 
SECTION v 
This, the final section of the essay, 
compares briefly and generally the 
studies of reference reconstructed in 
Section I with the studies of problem 
solving described in Section IV. It pur-
poses to indicate several ways in which 
the study of reference may be clarified 
when interpreted as a special case of 
the study of problem solving. 
The studies of problem solving either 
inferred human competence, i.e., what 
can reasonably be hypothesized about 
the internal processes underlying the 
performance of a task, from perform-
ance, i.e., what a person does in the 
performance of a task, or inferred per-
u s Ibid. , p. 87. 
formance from competence. In Bruner's 
words: 
To infer a person's representation of the 
world, if we are uncanny experimenters, 
we design tasks that permit us to infer 
how he does these things. We ask him to 
tell us the fifty states of the Union. If he 
'reads out' in this order, 'Maine, New 
Hampshire, Vermont . . . ,' we can guess 
that the supporting representation for his 
recital is spatial. If the order is 'Alabama, 
Arkansas, California . . . ,' the support is 
inferred to be more list-like, ordered by an 
alphabetic rule.l19 
The studies of reference, on the other 
hand, inferred performance from partic-
ular performance. Generated by the in-
ference of performance from particular 
performance, the results of the studies 
of reference, unlike the results of the 
studies of problem solving, are devoid 
of any generality whatever. Devoid of 
generality, these results cannot reason-
ably be used to satisfy the objectives of 
the study of reference, the modification 
either of the preparation for the prac-
tice of reference or of the practice of 
reference itself. 
What the empirical studies of refer-
ence have to tell us about reference was 
told by a direct confrontation with re-
ality, a reality, we observed in Section 
IV, which has been perceived imper-
fectly. The studies of problem solving 
have eschewed a confrontation with re-
ality. They have thereby been freed to 
invent a modeled reality. 
Though other models have been de-
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vised,120 the basic models used in the 
studies of problem solving were infor-
mation-processing models. These models 
were variously formulated as a comput-
er program, as a human programmed 
like a computer, or as a human with 
processes analogous to the routines of a 
computer program. In all cases, these 
models were set to operate over models · 
of well-defined task domains. By virtue 
of the information processing models, it 
was possible for the studies of problem 
solving to specify and verify complex 
human processes as focusing and scan-
ning strategies, local and remote plan-
ning, and routines for translating alge-
bra word problems into algebraic equa-
tions. Indeed, given the information-
processing models of human comp~­
tence, it becomes clear that what differ-
entiates the reference librarian from 
other human beings is not simply his 
preparation for and practice of refer-
ence, but the way in which he has 
learned to encode the task domain over 
which he works. 
The concepts which structured the 
studies of problem solving differed dras-
tically in precision and predictive con-
tent from the deficient notions which 
structured the studies of reference. This 
was especially noticeable of the con-
structs governing the task domains. 
Paige and Simon, for example, were 
able to identify nine distinct substantive 
quantities entailed by the physical cir-
cumstances described in the mixture 
problem: 
INITIAL SITUATION CHANGES FINAL SITUATION 
T 1-total quantity of original 
mixture 
AT -quantity of liquid added T z--total quantity of final 
mixture 
A1-quantity of alcohol in 
original mixture 
AA-quantity of alcohol added Az--quantity of alcohol in 
final mixture 
W1-quantity of water in 
original mixture 
A W -quantity of water added W z--quantity of water in 
final mixture121 
u 9 Bruner and Others, Studies in Cognitive Growth, 
p. 7. 
130 For examples see David Harrah, Communication: 
A Logical Model (Cambridge, Massachusetts: M.I.T. 
Press, 1963); and Mihajlo D. Mesarovic, "Toward a 
Formal Theory of Problem Solving," Margo A. Sass 
and William D. Wilkinson, eds., Symposium on Com-
puter Augmentation of Human Reasoning (Washing-
ton: Spartan Books, 1965). 
121 Paige and Simon, op. cit., p. 100. 
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As a result, they were able to infer just 
those conservation assumptions which 
must have been used by the subjects 
who solved this problem. 
The ubiquitous construct of the infor-
mation processing models was the strat-
egy. Though referred to by different 
terms, simply as routines and sub-rou-
tines in the Paige and Simon paper and 
as planning in Hayes's papers, a strategy 
is generally a sequence of decisions, 
some conscious and others not, which 
governs the order and placement of trans-
formations and storage holds through 
which a set of problem data is manipu-
lated in an attempted problem solution. 
The basic method of probing strate-
gies in these studies was protocol analy-
sis, a method of tracing human data 
processing by means of a stream of con-
scious verbal behavior. Though superior 
to the questionnaire, protocol analysis 
has several disadvantages which we 
shall note. Nevertheless, in the hands of 
Paige and Simon it was cleverly used to 
its fullest advantage. By setting their 
subjects incongruous problems to solve, 
Paige and Simon were able to elicit the 
employment of conservation assump-
tions and the visual representations from 
which they emerged. Presumably these 
are human processes which are not con-
sciously used by sophisticated subjects 
in handling routine problems. 
Studies of problem solving are not, of 
course, without internal difficulties. Pro-
tocol analysis is often cited as being in-
tersubjectively variable. When sophisti-
cated subjects are used, the extent of 
previous processing of problem data 
prior to the emission of protocol state-
. ments is in determinant. As a construct, 
the strategy has not been made entirely 
clear. What occurs, for example, when a 
step in a strategy is executed? What unit 
of information undergoes transformation 
in a single step, a word, a phrase, or is 
it even a linguistic unit? Current studies 
seem to imply different strategies for 
different tasks, an inelegant implication 
at best. Indeed, the information-process-
ing models have several obvious draw-
backs. They have proven useful only 
over well specified task domains as alge-
bra word problems and stripped down 
concept attainment tasks. Statements of 
artificial intelligence and simulation of 
cognition are limited by the exigencies 
of computer programming and model, 
generally, a particular individual, pos-
sibly the programmer himself. 
It has been observed that to state an 
empirical problem "which will not be 
either completely trivial or hopelessly 
beyond the range of present-day under-
standing and technique,"122 is extremely 
difficult. The studies of reference are 
surely a case in point. A ubiquitous con-
cern of these studies, what is a reference 
question, has clearly preceded the de-
limitation of a necessarily prior concern, 
what is a question. 
Indeed, what is a question? As Hamb-
lin has put it by these examples, 
(a) Rhetorical question: 'I ask you, gen-
tlemen of the jury, can such a man 
be innocent?' is really not a question 
but a statement. 
(b) An indicative sentence with a char-
acteristic tone of voice: 'This is the 
Canberra train I'm on?'-not really a 
statement but a question. 
(c) 'Tell me how many fingers I'm hold-
ing up.' a command, but at least al-
most equally a question.123 
a question is not a simple grammatical 
distinction. Sprotsy has identified ques-
tions as psychological phenomena, as 
phases in problem solving: 
A question follows the detection of a gap 
in what can be termed ... one's cognitive 
map of an area. But it seems likely that as 
soon as this gap is identified the thinker 
bridges it with some concept or idea based 
on the knowledge he has at hand. Further-
122 Noam Chomsky, "Review of Verbal Behavior," 
by B. F. Skinner, Language, XXXV (January-March 
1959), 55. 
123 C. L. Hamblin, "Questions,'' Australasian Journal 
of Philosophy, XXXVI (July-September 1957) , 388. 
more, the extent to which he can commu-
nicate the nature of this 'bridge' varies. . . . 
Questions, then, are not simply requests for 
information. The information that a sub-
ject seemingly requests and receives, ac-
tually confirms or refutes . . . the cogni-
tive bridge he has already erected to close 
a cognitive gap.124 
In transformational generative gram-
mar, it has been posited that questions 
are both a linguistic and psychological 
concern. Transformation grammar has 
hypothesized three sets of rules, phrase 
structure, transformation, and morpho-
phonemic, through which sentences of 
the language are generated. Under this 
view of grammatical structure, the sen-
tence "What are you looking for? can 
be described as a what-question trans-
form of You are looking for it, and What 
are you running for? as a why-question 
transform from You are running.''125 
There is some evidence for the psy-
chological reality of such transforma-
tions. Savin and Perchonock, for exam-
ple, assuming that "immediate memory 
has a small fixed capacity and that sen-
tences are encoded in the way that a 
transformational grammar suggests,"126 
124 Paul Sprotsy, "The Use of Questions in the Prob-
lem Solving Process" (unpublished PhD dissertation, 
Department of Psychology, Western Reserve Univer-
sity, 1962), p. 18-19. 
l25 Robert B. Lees, "Review of Syntactic Structures" 
by Noam Chomsky, Language, XXXIII ( July-Septem-
ber 1957), 388. 
126 Harris B. Savin and Ellen Perchonock, "Gram-
matical Structure and the Immediate Recall of English 
Sentences," ] ournal of Verbal Learning and Verbal 
Behavior, IV (October 1965), 349. 
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had human subjects encode such trans-
formations as negatives, passives, ques-
tions, into immediate memory. If, Savin 
and Perchonock hypothesized, transfor-
mations required more space in immedi-
ate memory than kernels, short active 
indicative assertions, then spatial differ-
entials were calculable on the basis of 
the number of words a subject could re-
call after the encoding of sentence plus 
word string. The results of this and simi-
lar studies have nicely supported the 
theoretical predictions that transforma-
tions, as negatives and questions, are 
encoded in human memory independent 
of other characteristics of a sentence. 
Though the evidence is still question-
able, i.e., the results of the Savin-Perch-
onock study, may, as the authors sug-
gest, be explicable on such grounds as 
sentence length or retrieval interference, 
it is clear that the transform hypothesis 
will have to be taken into account in 
any serious formulation of our concept 
of questions. 
In part the basic question posed here, 
what is the disposition of the empirical 
study of reference, has been answered. 
But only a very small part of that ques-
tion was asked in this essay. From many 
points of view the specific questions 
asked were probably not pertinent to 
the basic question. Nevertheless, a posit 
of criticism is that criticism begets crit-
icism. Hopefully, then, other points of 
view will be heard from. Hopefully, 
some will be given expression as empiri-
cal studies, others as critical studies .•• 
---~--------------- ----, 
JOHN E. KELLER 
Program Budgeting and 
Cost Benefit Analysis in Libraries 
Libraries in academic institutions have traditionally prepared annual 
budgets based either upon subjective judgments or upon oversimpli-
fied formulas. Two budgeting techniques recently introduced into 
universities from the defense .establishment are program budgeting 
and cost benefit analysis. Properly applied they can be utilized to 
gain better decisions in problems facing academic library managers 
and improved allocation of library resources. 
THE ANALYSIS of budgetary problems 
in such an industry as defense can be 
very complex, but not so difficult as 
those of the university environment, 
where outputs-both quantitatively and 
qualitatively-are somewhat more diffi-
cult to measure, and where costs are 
more difficult to come by. But even the 
difficulties of attempting to apply ra-
tional budgetary analysis to educational 
institutions generally are less complex 
than those of library management, where 
products are even harder to measure 
and where systematic effort to measure 
true total systems costs related to pro-
grams is a new activity. The literature 
reveals considerable dissatisfaction with 
the current state of library budgeting, 
even though the present fad of formula 
budgeting is a distinct improvement 
over the subjective judgment and ar-
bitrary standards or requirements previ-
ously used. 
There is now a new kind of budgeting 
process in government-type enterprises, 
Mr. Keller is Director of Analytical Studies 
in the University of California. These re-
marks are adapted from a talk given by 
Mr. Keller to ACRL's University Libraries 
Section during the 1967 annual conference 
in San Francisco. 
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and such other nonprofit activities as 
hospitals, churches, and education, 
which is not subject to the normal forces 
of a competitive economy or the price 
determination of the marketplace. Orig-
inally utilized in the defense establish-
ment, these new techniques have been 
imported into the university world 
where they have proved to be tools of 
superior effectiveness in the general 
problem of resource allocation. These 
tools are program budgeting and cost 
benefit analysis. 
Among institutions now coming to 
utilize these techniques for resource 
analysis-or "budgeting,'' which is the 
more colloquial term-are the Univer-
sities of Colorado, Hawaii, Washington, 
.and California. It seems inevitable that 
sooner rather than later these tech-
niques of program budgeting and cost 
benefit analysis will be applied to li-
brary operations. "Forewarned is fore-
armed," so it is better that librarians 
come to understand them before they 
are misused against them; being a 
sharper sword, they can cut a little more 
quickly even where it is not intended. 
More constructively, however, properly 
utilized they can also enable librarians 
to achieve a little more of what they 
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want within the constraints of available 
resources. 
The normal budgeting process has 
two parts. First there is the resource 
acquisitions process; in that context for-
mula budgeting may not be as unmiti-
gated an evil as it sometimes appears on 
the surface. Second there is the problem 
of allocating resources among the com-
peting demands for them. In the first 
part, some easily understood "gearing 
ratio" -which is all that formula budget-
ing really is-can aid the librarian in 
crossing the credibility gap and com-
municating effectively his need for funds 
to legislators, administrators, and other 
laymen who may not understand the 
subtleties and intricacies of his business. 
Once returned home, however, with the 
new resources, the librarian enters the 
second step, namely that of distributing 
them among his needs so as to maximize 
the benefits from them, and it is here 
that these new devices can aid him most. 
Sometimes, of course, they can also help 
the librarian to cross swords more effec-
tively with competitors for the univer-
sity or the public dollar, by putting up 
a more sophisticated and convincing 
analytical argument for his needs. 
Let us first look at the problem of 
efficient resource allocation. We all live 
and work in a world in which our needs, 
or our requirements, or our objectives, 
are for all practical purposes unlimited; 
the wherewithal, however, to achieve 
these goals is indeed highly constrained. 
Thus the fate of librarians is the same 
as that of managers in any other indus-
try : unlimited objectives and limited re-
sources. To the extent therefore that a 
librarian or any other manager ineffi-
ciently allocates-not willfully, or ma-
liciously, or consciously, but innocently 
-the limited resources available to him, 
he simply winds up with less of what he 
wants. 
The real price of inefficient allocation, 
. moreover, is not the misspent dollar, but 
the foregone benefits that were lost with 
it. For example, say a librarian would 
like to accomplish three programs: in-
creased circulation (Program A); ex-
tended reference service (Program B ) ; 
and provision of new study space (Pro-
gram C). You allocate your resources 
and find that they are being wholly de-
voted to Programs A and B, with C re-
ceiving no funds at all. If you later find 
that A and B received more dollars than 
they needed because you made a poor 
resource allocation decision, the mis-
spent dollars are an inadequate way of 
calculating the cost of the bad decision; 
it is better to calculate the cost in terms 
of the foregone benefits from Program 
C, which was never implemented. This 
is because Program C, if you were jus-
tified in wanting to do it in the first 
place, would doubtless have produced 
results worth more than the funds to 
have been invested in it. In the jargon 
phrase of the economist, these are known 
as "opportunity costs." 
There are several common causes of 
poor resource allocation. One is igno-
rance of, or the overlooking of, a better 
alternative for accomplishing an objec-
tive. This happens most frequently in 
highly disciplined organizations that 
have strong policy orientations-for ex-
ample, in the military establishment 
with its strong doctrinal biases. Thus 
when presented a military problem, the 
Air Force typically finds that it needs 
more airplanes for its solution rather 
than, say, ships. The Army, on the other 
hand, seldom finds that it needs air-
planes to solve its military problems; it 
is much more likely to recommend more 
divisions of men. There is in all organi-
zations this kind of inertia and resist-
ance to the unorthodox, although some-
times the unusual response will resolve 
a problem at lower total cost than will 
the orthodox. Thus decision-makers 
should always study the entire range of 
alternatives available to them before al-
locating resources. 
A second, but less common, reason for 
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poor resource allocation is the pursuit 
of the wrong objective. At the outset of 
World War. II, for example, there was 
need to develop anti-submarine forces 
since German submarines were very ac-
tive; the objective of anti-submarine 
warfare was obviously to maximize the 
sink-rate of enemy subs. That sounded 
reasonable until people began to ask 
ccWhy sink subs?" When it was remem-
bered that the fundamental reason was 
that they interrupted logistics flow, how-
ever, a new range of possible resolutions 
to the problem bec.ame apparent. 
Another example of seeking a wrong 
objective involves the current and an-
ticipated doctor shortage. People are 
tempted to view a formula that calls 
for .a certain number of doctors per cap-
ita, observe increasing population and 
the output of existing medical schools, 
and conclude that vast amounts of mon-
ey are needed immediately to mount 
new kinds of medical training programs. 
But many variables need to be intro-
duced to get the true picture. First is 
the inflow of doctors from other geo-
graphical areas, second is the rapidly 
increasing individual productivity of 
doctors as a result of new technology, 
and third, of course, is the changing so-
ciology of medicine that now makes it 
easier than it used to be for sick chil-
dren to be brought to a clinic rather 
than the much less efficient method of 
bringing the doctor to them. After all 
this is done, however, one can ask, ccWhy 
do we really want more doctors?" When 
it becomes clear that the main problem 
is to improve the health of the commu-
nity, it might become more desirable to 
put money into a school lunch program, 
or a TB testing center, or a measles vac-
cination program. 
A third fairly common error in re-
source allocation is the pursuit of the 
right objective but beyond some rea-
sonable point of diminishing returns. 
Some people enjoy a good cigar after 
dinner, for example, but a second cigar 
is less rewarding than the first, and cer-
tainly the pleasure diminishes with the 
third and fourth. Indeed if attempted 
with martinis, certain disutilities even-
tually begin manifesting themselves. 
Another common failing in making re-
source allocation decisions is the failure 
to recognize all the costs involved in an 
alternative. An example is the VA hos-
pital that weighed two methods of ef-
fecting better TB cure-one which in-
volved intensive nursing care and anoth-
er which relied more heavily on drugs 
and equipment-and settled on the for-
mer because it .appeared to be 20 per 
cent cheaper. What was not taken into 
account, however, was that a new wing 
had to be built on the nurses' quarters 
to house the enlarged staff necessitated 
by the decision. In this case also there 
were added social costs imposed not up-
on the VA but upon the small town 
near which the hospital was located. 
The highway to the hospital had to be 
widened, traffic lights had to be in-
stalled, as did a new sewer system. 
Good costing would have recognized 
these secondary and tertiary costs as 
well as the primary costs. 
Typically, financial disaster lurks five, 
seven, or ten years down the road from 
what appears to be a simple cost deci-
sion today. Computers in universities, 
for example, originally came free. Com-
puter manufacturers, and agencies like 
NIH and NSF, encouraged universities 
to accept them and begin work on them. 
Five or six years later the ccfree" com-
puters began showing mounting opera-
tions costs to keep them going. In fixed 
budget situations these new charges be-
gan displacing other activities; thus 
again the true costs of computers in uni-
versities .are the opportunity costs-the 
benefits that were foregone in activities 
that could not be undertaken because 
of the rising costs of the computer in-
stallations. 
The function of a good cost benefit 
analyst is to bring some notion of op-
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portunity costs to the attention of de-
cision-makers. He could talk about the 
number of nurses needed to reduce the 
days a patient must spend in a hospital 
bed; perhaps the fourth nurse on the 
average would produce a very small im-
provement, and the opportunity costs of 
assigning her elsewhere would be too 
great to forego. The fourth highway pa-
trol car in an area will reduce the ac-
cident rate by a much smaller per cent 
than numbers one, two, and three; the 
real measure of insisting on the fourth 
car is the forfeited benefit of putting 
that money elsewhere. The same thing 
can be true in the circulation depart-
ment of a library where the length of 
time a patron has to wait for service can 
be driven down .as more staff members 
are added to the desk. There are curves 
one could make here, however, which 
would show that the nth person pro-
duces a quite small improvement in 
comparison with the beneficial effect 
that same person could have had at 
some other point in the library's opera-
tion. Thus cost benefit analysis can help 
to produce a higher proportion of better 
decisions in resource allocation than can 
traditional methods of budgeting. 
What then, against this background, 
really .are program budgeting and cost 
benefit analysis? A program budget is a 
technique for organizing and displaying 
information about the activities or pro-
grams of an organization and their re-
source implications. It is intended to 
facilitate "eyeball" analysis by decision-
makers and managers and provide the 
basis for more formal analysis of cost 
benefits. It is a way of budgeting which 
is concerned not with items, or objects 
of expenditure, or aggregations of cost 
categories for such things as personnel 
and travel, but with .activities. The pro-
vision of reference service, circulation 
service, study space, microfacilities, are 
all activities in terms of which the pro-
gram budget can be structured. These 
activities should all be looked at with 
objective orientation; in other words, 
your objectives should not be to fill a 
building full of books or to attain some 
laudable book-to-student ratio, but rath-
er to see that the information at the li-
brary's disposal is somehow got into the 
heads, or at least the hands, of the peo-
ple who claim to need it. 
What activities best enable you to at-
tain these objectives? The program budg-
et is then structured in these terms. 
For each so-called program element-
such as personnel, equipment, facilities, 
supplies-one needs to determine the 
benefits, goods, utilities, or satisfactions 
produced. Often a proper measure of 
the output is difficult to settle upon; per-
haps they could include the number 
and minimization of unfilled needs. In 
addition to determining the output of 
each program element, one needs also 
to determine the input of resources nec-
essary to accomplish those outputs. A 
diagram showing each output and re-
lated input can help focus attention on 
the program and facilitate the identifi-
cation of those activities with high and 
low payoffs. 
Cost benefit analysis, on the other 
hand, is primarily an .attitude. There are 
specific and formal techniques that can 
be applied in cost benefit analysis, such 
as multiple regression analysis and lin-
ear programming, but one does not 
need to master these techniques in or-
der to possess a cost benefit .analysis at-
titude. Even for persons who do pos-
sess such an attitude, the formal analytic 
techniques can aid in the process of de-
cision making in matters of resource al-
location. The problem of having a wide 
range of demand functions competing 
for limited resources faces us in corpo-
rate as well .as in personal life. Program 
budgeting and cost benefit analysis, 
while not constituting a panacea, do 
provide a better way of maximizing the 
benefits and effectiveness of what in-
puts one is able to make. 
Librarians are in .a particularly diffi-
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cult position to apply these techniques 
because they are purveyors of a free 
good, and when a valuable service is 
provided free, customers can be counted 
upon to avail themselves fully of it. Since 
the service is · free, demand for it will 
increase vastly over time, and upon the 
librarian falls the task of having to go 
back to the university annually and 
justify the cost increment which this in-
creasing activity represents. This is a 
real problem for librarians. 
Why do not librarians charge for 
their services? Rationing of service is 
now done on the basis of rules and pri-
orities-only faculty members have un-
limited loan privileges; only graduate 
students can have access to the stacks, 
and many other constraining conven-
tions keep service demands from over-
taxing the budget. W auld it not be pos-
sible to put a budget in the hands of a 
department, a school, a student, and 
then tell that individual or office that its 
budget is not only to cover its secretarial 
needs, computer time, supply costs, and 
such items, but its library service as well; 
the customer would simply have to de-
cide for himself just how much he was 
willing to spend on library service in 
competition with his other expenditure 
categories. Such a situation might do 
much to rationalize people's demands 
for library service and make them more 
prudent than they sometimes are now. 
It would relieve librarians of that di-
lemma of having to say "No" to people, 
or after having said "Yes" of having to 
go to a disinterested third party and 
elicit the money to satisfy the customer's 
whim. 
Or why do not librarians diminish 
their stocks of hard-cover books and ac-
quire in their stead substantial inven-
tories of paperbacks which they would 
then give away free? We are inclined 
to reply, "Why, that would be crazy; our 
budget would soon be exhausted." And 
yet that is exactly what librarians are 
doing now except instead of giving 
books away free they are giving staff 
services away free. A system of internal 
pricings could be established which 
would make people more reasonable in 
their library demands and would help 
to regulate the highly valuable service 
libraries can render. · 
A student fee charge could be ap-
plied to an internal pricing schedule in 
a library. Students could actually be 
charged in cash or at the end of a term 
for the library services they drew upon, 
or all registered students could get an 
automatic library allowance that would 
be drawn upon every time they use the 
library. Once given its building, grounds, 
collections, and equipment, a library 
under this .arrangement would turn into 
a so-called working capital fund which 
would support itself through the sale of 
its services. This would furnish to the 
library a dedicated fund source that 
would make it financially independent. 
Such proposals as these, made in 
Socratic dialogue format and drawing 
upon the fundamental objectives of li-
brary service as their stimuli, can do 
much to prompt new approaches to old 
problems, to elicit new awareness of op-
portunity costs in the library industry. 
Taken together with program budget-
ing and cost benefit analysis, they can 
perhaps help in their own way either to 
gain new answers, or new support for 
old answers, to the major questions of 
resource allocation in libraries. • • 
MARY JANE HAMSHER and JOHN F. HARVEY 
Exemption Tests in Library Education 
Exemption tests have sometimes been used in library schools to 
enable persons with adequate knowledge of a subject, either from 
previous study or experience, to eliminate otherwise required courses 
from their programs. In an effort to determine their value, the Gradu-
ate School of Library Science at Drexel Institute of Technology 
studied the results of exemption tests taken there in 1962, 1963, 1964, 
and 1965. Circumstances under which they were taken, the ratio of 
passes to failures, and their correlation with previous study and experi-
ence are described. C onc.Zusions are given. 
BACKGROUND 
A DISTINCTIVE FEATURE of graduate li-
brary education is the widely varying 
backgrounds brought by students to the 
program-both in terms of previous li-
brary experience and library education. 
The existence of both graduate and un-
dergraduate library education creates a 
situation in which some students enter 
graduate school after having completed 
undergraduate courses closely parallel-
ing part of the graduate curriculum. 
While occasionally, students with under-
graduate course work matriculate di-
rectly from college, more often they ob-
tain library experience before entering 
graduate school. In addition, despite the 
profession's emphasis upon separation of 
professional from nonprofessional tasks, 
in many libraries personnel without li-
brary education perform both kinds of 
duties. In this way, many students have 
learned much about library objectives 
and procedures. Thus, while some grad-
Miss Hamsher is Children's Librarian in 
the Radnor Township Memorial Library in 
Wayne, Pennsylvania; Dr. Harvey is Chair-
man of the Department of Library Science 
in the University of T ehran in Iran. 
uate library science students have been 
only library patrons, others bring to 
graduate work considerable experience 
or undergraduate library science course 
work, or, frequently, both. 
To allow for this variance in student 
backgrounds and to avoid the criticism 
of requiring students to repeat course 
work already covered, the Drexel Insti-
tute of Technology Graduate School of 
Library Science devised a system of ex-
emption examinations. Before or during 
his first six weeks of Drexel course work, 
a student who felt competent in a par-
ticular course area might take an ex-
emption test covering that area. If, on 
either of two attempts he passed the 
exemption test, he was exempted from 
the course and given credit for it. In 
general, only the basic core courses re-
quired of all students were exempted, 
although occasionally, due to special ex-
perience or preparation, students were 
given permission to take examinations 
in such other subjects as School Library 
Administration or Reference Materials 
in the Humanities. At present, four bas-
ic courses are required of all students: 
Library in Society, the historical de-
velopment of libraries and their role in 
today's society; Basic Reference Sources; 
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Introduction to Cataloging and Classifi-
cation; and Selection of Library Mate-
rials. Previous to the college year 1963----
1964 there was a fifth basic required 
course-Introduction to Library Service 
-which provided an orientation to li-
brarianship, but with the Fall term 1963 
its content was incorporated into other 
courses. 
Such exemption examinations were 
not new in higher education nor even 
in library education, but Drexel's ap-
plication of them may have been more 
extensive than usually has occurred. 
Michigan State University has used ex-
emption testing extensively in its Basic 
College to allow students to take final 
sequential course tests one or more 
terms earlier than was scheduled, and if 
passed successfully, the student was 
given credit and exempted from the re-
mainder of the course.1 The University 
of California at Davis has awarded 
credit to beginning freshmen who 
passed successfully the CEEB Ad-
vanced Placement Examination and al-
lowed them to take more advanced 
courses. 2 The University of Chicago Col-
lege examination program of the 1930's 
and 1940's was famous. Advancement in 
the college was based on passing ex-
aminations rather than on course work, 
and the student who could pass exami-
nations faster than the average could 
graduate sooner.3 
Other library schools have used such 
tests, but there seems to be no recent 
literature on it. Shearhouse comments 
that librarians have not generally fore-
seen the use of standardized tests, there 
being few if any available on a graduate 
level. Illinois, Peabody, Albany, Denver, 
and Columbia have had such experi-
1 L . A. Haak, " Acceleration by Examination," Col-
lege and University, XXIX (October 1953 ) , 39-53. 
2 S. E . Wayne, " Advanced Standing Credit Based on 
the Advanced Placement Examination at the Uni-
versity of California at Davis," College and University, 
XLIII (Spring 1967) , 308-24. 
3 Jane Allison and Benjamin Bloom, " The Opera-
tion and Evaluation of a College Testing Program," 
Journal of General Education, IV (April 1950), 221-
33. 
ence. At Denver such tests were used 
extensively in the 1930's, and students 
who scored well on them were excused 
from the particular course and given 
credit for it. All tests in these schools 
(except Columbia) were constructed by 
individual faculty members, as at Drex-
el.4 
ExAMINATIONS TAKEN 
In order to evaluate the Drexel ex-
emption system and gain an insight into 
its use, the 1962-65 examinations were 
studied. During this four-year period a 
total of 481 examinations were taken by 
252 students, so students using the ex-
emption system averaged 1.9 examina-
tions a piece. Some 48 per cent of the 
examinations taken were passed. The 
greatest number of examinations was 
taken in 1962, 216, or seventy examina-
tions per one hundred students enrolled 
(using the Spring Quarter enrollment 
figures as the standard ) , as shown in 
Table 1. Thirty-one tests or 12 per cent 
of the total number taken in four years 
were retests. Apparently, the chances of 
passing a test on the second attempt 
were not much better than on the first 
attempt, with 52 per cent of the retests 
being passed. 
In 1963, although enrollment had in-
creased by 39 per cent, the number of 
examinations taken decreased by 36 per 
cent and the ratio taken per one hun-
TABLE 1 
NUMBER OF DREXEL EXEMPTION EXAMINATION S 
TAKEN EACH YEAR PER 100 STUDENTS 
Number of 
Students Enrolled 
in Spring 
Year Quarter 
1962 216 
1963 291 
1964 374 
1965 403 
Number of 
Examinations 
Taken 
152 
97 
115 
117 
481 
Examinations 
Taken Per 
Each 100 
Students 
70 
33 
31 
29 
4 Henry Shearhouse, "University of Illinois Library 
School Placement Examination," Journal of Educa-
tional Research XLIV (March 1951), 481-9. 
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dred students decreased to thirty-three. 
In 1964 and 1965 the number of exami-
nations taken rose slightly, but the ratio 
taken per one hundred students con-
tinued to drop, to thirty-one in 1964 and 
twenty-nine in 1965. 
One explanation for the sharp drop 
between 1962 and 1963 was that Intro-
duction to Library Service was a course 
which many students attempted to ex-
empt, often successfully. In 1962, it ac-
counted for one-third of the examina-
tions taken and was passed. 70 per cent 
of the time. With the school year 1963-
1964 this course was dropped from the 
curriculum, so in 1963 it accounted for 
only one-fifth of the examinations. If we 
temporarily exclude the figures for In-
troduction of Library Service and con-
sider only those for the four basic ex-
aminations offered throughout the entire 
four-year period, the ratio of examina-
tions taken per one hundred students in 
1962 through 1965 becomes forty, twen-
ty-five, twenty-nine, twenty-eight. There 
is still a definite drop between 1962 and 
the following years, but the difference 
is reduced. Perhaps their novelty in 
1962 attracted more students to the ex-
emption tests than in later years. 
RATIOS 
What was the rate of successful com-
pletion? Over a seven-year period Haak 
found the students in one of the Michi-
gan State University Basic College 
courses, Effective Living, to have in-
cluded 18 per cent of the students en-
rolled in the Basic College courses, and 
that 94 per cent who took the examina-
tion early passed. 5 Wayne found 49 per 
cent of those who took the Advanced 
Placement Examination to have passed 
it. 6 In 1948 Illinois embarked on a pro-
gram of exemption test development to 
cover its undergraduate library science 
prerequisites. Of the forty-four students 
reported to have taken the tests, seven 
were exempted from courses, and some 
from all of the core course program. 7 
The rate of successful Drexel exami-
nation completion was considerably low-
er at the end of the period than at the 
beginning, but in this case there was a 
pattern not of sudden change but of 
steady decline (see Table 2). In 1962 
59 per cent of the examinations taken 
were passed, in 1963 the rate was down 
to 48 per cent, in 1964 to 43 per cent, 
and in 1965 only 38 per cent were 
passed. It is clear, then, that in 1963, 
1964, and 1965, there were considera-
bly fewer examinations taken in rela-
tion to enrollment than in 1962, and 
that each year the examinations were 
5 Haak, op. cit. , 39-53. 
6 Wayne, op. cit. , 308-24. 
7 Shearhouse, op. cit. 481-9. 
TABLE 2 
SuccESSFUL CoMPLETION RATE FOR EACH CouRSE 
1962 1963 1964 1965 TOTAL 
Per Cent Per Cent Per Cent Per Cent Per Cent 
of Time of Time of Time of Time of Time 
CouRsE Passed Passed Passed Passed Passed 
Library in Society 64 70 59 39 58 
Cataloging and 
Classification 25 40 19 21 23 
Basic Reference 55 45 52 71 57 
Selection of Library 
Materials 31 18 27 11 20 
Introduction to 
Library Service 70 65 not offered not offered 68 
Advanced Courses 85 20 60 50 63 
TOTAL 59 48 43 38 48 
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failed more frequently than the year be-
fore. Apparently, either standards for 
successful completion of the examina-
tions went up or the quality of students 
deteriorated. Evidence from the Drexel 
Admissions Office suggests that qualifi-
cations improved and the School be-
came more selective during this period, 
so apparently faculty members made 
the examinations more difficult to pass. 
In considering the frequency with 
which each course examination was 
taken and the frequency with which 
each was passed, it is not surprising 
to find a correlation between the two: 
in general those examinations on which 
students were most often successful 
were those most frequently attempt-
ed. Apparently word got around among 
the students about the levels of diffi-
culty of the examinations. We have 
already seen that the examination for 
Introduction to Library Service, which 
was taken far more frequently than any 
other in 1962, was also passed with con-
siderably more frequency than any oth-
er. Similarly, of the four basic examina-
tions taken over the entire four-year 
period, the two most frequently taken 
were also the two with the highest rate 
of successful completion. Library in So-
ciety and Basic Reference, each of which 
accounts for 23 per cent of the total 
number of examinations taken, were al-
so the ones most frequently passed, 58 
per cent and 57 per cent respectively 
(see Table 3). In comparison, over the 
four-year period Introduction of Cata-
loging and Classification accounted for 
17 per cent of the total number of ex-
aminations taken and Selection of Li-
brary Materials for 16 per cent, and 
both were failed four of every five times 
they were taken. However, even though 
there is a correlation between the fre-
quency with which the examinations 
were taken and the frequency with 
which they were passed, it should be 
noted that the variance between the 
two most frequently taken examinations 
and the two least frequently taken is 
considerably greater in terms of success 
rate than it is in terms of frequency rate. 
WERE PREVIous ExPERIENCE AND 
LIBRARY EDUCATION HELPFUL? 
As previously mentioned, one of the 
prime reasons for using exemption tests 
TABLE 3 
NuMBER OF TIMES EAcH ExAMINATION TAKEN AND ITs PERCENTAGE OF THE ToTAL NuMBER OF 
ExAMINATIONS TAKEN THAT YEAR 
1962 1963 1964 1965 TOTAL 
Number Number Number Number Number 
of Times of Times of Times of Times of Times 
Examina- Examina- Exam ina- Exam ina- Examina-
tion Per Cent tion Per Cent tion Per Cent tion Per Cent tion Per Cent 
CoURSE Taken of Total Taken of Total Taken of Total Taken of Total Taken of Total 
Library in 
Society 25 16 23 24 41 36 23 20 112 23 
Cataloging and 
Classification 16 10 10 10 27 23 28 24 81 17 
Basic Reference 29 19 22 23 27 24 34 29 112 23 
Selection of 
Library 
Materials 16 11 17 17 15 13 28 24 76 16 
Introduction to 
Library 
Service 53 35 20 21 not offered not offered 73 15 
Advanced 
Courses 13 9 5 5 5 4 7 3 27 6 
TOTAL 152 100 97 100 115 100 117 100 481 100 
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TABLE 4 
NuMBER OF STUDENTS IN EAcH CATEGORY AND NuMBER OF ExAMINATIONS TAKEN 
BY STUDENTS IN EACH CATEGORY 
Number of 
Category Students 
A Experience and 
Course Work 66 
B Experience . 99' 
c Course Work 7 
D No Experience or 
Course Work 80 
252 
was to allow for the differences in pre-
vious experience and library science 
course work which incoming students 
brought to graduate school. Naturally 
the assumption was that such experi-
ence and education would assist the stu-
dent in passing the examination. What 
was experience in other fields? Allison 
and Bloom found the number of previ-
ous courses in a subject to correlate 
positively with success on Chicago ex-
aminations.8 Ostlund tested science 
teachers to find a positive correlation 
between course work background in a 
subject and knowledge of it. He con-
cluded that background and achieve-
ment were related predictably and that 
ccas one increased in background and 
experience, subject matter and reason-
8 Allison and Bloom, op. cit., 221-33. 
Number of Average Number of 
Per Cent of Examinations Per Cent of Examinations Per 
Total Taken Total Student 
26 164 34 2.5 
39 176 37 1.8 
3 26 5 3.7 
31 115 24 1.4 
100 481 100 T.9 
ing became augmented concomitantly."9 
In order to see what effect previous 
experience had on the examinations, the 
Drexel students who had taken them 
were divided into four categories (see 
Tables 4 and 5). Group A was com-
posed of students who had had both 
previous library science course work and 
working library experience. Group B 
consisted of students with working li-
brary experience but no library science 
course work; Group C of students who 
had had previous course work, but no 
library experience; and Group D of those 
students who had had neither experi-
ence nor course work No attempt was 
made to distinguish between previous 
9 Leonard Ostlund, "College Transcripts and Stand-
ardized Tests as Criteria for Graduate Placement," 
School and Society, LXXXIV (January 18, 1958), 
41-3. 
TABLE 5 
SuccEsSFUL CoMPLETION RATES FOR EAcH CATEGORY OF STUDENT 
GROUP A GROUP B GROUP c GROUPD ToTAL 
Per Cent of Per Cent of Per Cent of Per Cent of Per Cent of 
Times Times Times Times Times 
CouRsE Passed Passed Passed Passed Passed 
Library in Society 45 43 50 83 58 
Cataloging and 
Classification 14 36 43 10 23 
Basic Reference . 53 48 84 79 57 
Selection of Library 
Materials . . . 23 17 0 29 20 
Introduction to Library 
Service 85 58 100 73 68 
Advanced Courses 67 73 0 33 63 
TOTAL . 40 45 42 64 48 
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graduate or undergraduate course work. 
However, it may be assumed that the 
course work was usually undergraduate, 
because graduate courses could be 
transferred into Drexel, thereby elimi-
nating the need to take exemption ex-
aminations. It would seem logical that 
the majority of the students taking ex-
aminations would have had previous 
course work or experience, and this was 
the case, with Group A accounting for 
26 per cent and Group B for 39 per 
cent. However, a surprisingly large mi-
nority ( 31 per cent) belonged to Group 
D. Group C consisted of only 3 per cent 
of the total number. 
Of the four groups, students in Group 
C tended to take the largest number of 
examinations, averaging 3.7 examina-
tions each, while students in Group D 
who were the most successful on the 
examinations taken, attempted the few-
est number, only 1.4 each. Perhaps this 
group attempted only the examinations 
they were confident of passing. It is in-
teresting, also, that the number of ex-
aminations taken by Group D decreased 
markedly over the period studied, in 
1962 accounting for 30 per cent of the 
total taken; in 1963, 35 per cent; in 1964, 
20 per cent; and in 1965 only 10 per 
cent. Perhaps this group was quite sen-
sitive to the increasing difficulty of the 
examinations, or perhaps the school ad-
ministration began to discourage such 
students from taking the examinations. 
Although theoretically it would seem 
that students with previous experience 
or course work would be most successful 
on the examinations, the results did not 
bear this out. It was found instead, that 
of the total number of examinations tak-
en by students in Group D, 64 per cent 
were passed, while students in Group 
B passed only 45 per cent and students 
in Group A, with previous working ex-
perience and course work, passed only 
40 per cent of the examinations taken. 
Group C took twenty-six examinations 
and passed 42 per cent of them. Appar-
ently neither the students' previous ex-
perience nor course work was sufficiently 
similar to Drexel course work to be par-
ticularly helpful. 
Students in Group D did extremely 
well on the examinations for Library in 
Society and Basic Reference, and rea-
sonably well on Introduction to Library 
Service, but this was true also for Groups 
A and B. However, Group D was able 
to pass only 10 per cent of the Intro-
duction to Cataloging and Classification 
examinations which they took. Group 
A did only slightly better, passing this 
examination only 14 per cent of the 
time, but Group B was relatively suc-
cessful, passing it 36 per cent of the 
time, presumably showing the value of 
experience. Perhaps Group A was over-
confident because of their course work 
background, so took more examinations 
than they were well prepared for. 
In considering the frequency with 
which the examinations were taken by 
each group of students, we find a cor-
relation with the frequency of success-
ful completion for Groups B and D, but 
not for Groups C and A (see Table 6). 
SuccEss FOR SPECIFIC CoLLEGES 
As a sidelight to the student success 
based on previous course work, it was 
possible to determine the success of the 
graduates of particular undergraduate 
departments of library science in the 
Philadelphia area. These results are 
shown in Table 7. The graduates of two 
colleges had reasonably good success, 
and the graduates of two others did not. 
However, no group of graduates was 
successful more than 57 per cent of the 
time, and for the four colleges together 
the percentage of success was only 40 
per cent, lower than the overall average. 
Apparently these students were over-
confident and their undergraduate 
course work not as suitable as expected 
in preparing them for Drexel graduate 
work. Their overconfidence was shown 
by the fact that they took more exami-
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TABLE 6 
NuMBER OF TIMES ExAMINATION TAKEN BY MEMBERS OF A CATEGORY AND ITS PERCENTAGE 
oF ToTAL NuMBER OF ExAMINATIONS TAKEN BY MEMBERS OF THAT CATEGORY 
GROUP A GROUP B GROUP c GROUPD 
Number Number 
of Times of Times 
Examina- Examina-
tion Per Cent tion 
CoURsE Taken of Total Taken 
Library in Society 33 20 35 
Cataloging and 
Classification 36 22 28 
Basic Reference 45 27 42 
Selection of 
Library Materials 31 19 23 
Introduction to 
Library Service 13 8 33 
Advanced Courses 6 4 15 
TOTAL . 164 100 176 
nations than the average per student, 
2.8. Several graduates of College B took 
exemption tests for advanced courses 
with very good success. Obviously re-
sults such as those in Table 7 help Drex-
el's Adm~ssion Office assess credentials 
for particular colleges for particular pe-
riods of time, at least when the data are 
statistically significant. 
ADVANCED CouRsEs 
Table 3 shows twenty-seven exami-
nations to have been taken for advanced 
courses, half of them in 1962. They made 
up only 6 per cent of all exemption ex-
aminations taken. Table 2 shows their 
success rate to have been fifteen per-
centage points above that of other ex-
aminations. Most of the studei)ts taking 
these examinations were in Group B, 
with experience, and most were women, 
Number Number 
of Times of Times 
Examina- Examina-
Per Cent tion Per Cent tion Per Cent 
of Total Taken of Total Taken of Total 
20 4 15 40 35 
16 7 27 10 9 
24 6 23 19 16 
13 8 31 14 12 
19 1 4 26 23 
8 0 0 6 5 
100 26 100 ll5 100 
though men were more successful. The 
practice of allowing students to exempt 
advanced courses was unusual and not 
practiced by all faculty members, but 
i i: seems to have brought a much better 
success ratio than examinations for in-
troductory courses. 
MALE vs. FEMALE 
When the exemption examination per-
formances of male and female students 
were considered, it was found that 23 
per cent of the students taking exami-
nations were men, about the same as 
the per cent male in the student body, 
and that male students took an average 
of 1.66 examinations each, while wom-
en students took an average of 1.97 
each. No reason is known for this differ-
ence. Men passed 44 per cent of the ex-
aminations taken, while women passed 
TABLE 7 
EXAMINATIONS TAKEN BY THE GRADUATES OF SPECIFIC UNDERGRADUATE DEPARTMENTS OF 
LmRARY OF SciENCE 
Number of Average Number of Per Cent 
Number of Examinations Examinations Per Examinations 
College Students Taken Student Passed 
A 12 33 2.8 36 
B 9 30 3.3 57 
c 5 14 2.8 14 
D 5 10 2.0 50 
31 87 
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about the same, 48 per cent (see Table 
8). Women had a higher success rate in 
each examination except Introduction to 
Cataloging and Classification, but the 
two examinations on which women did 
significantly better than men were Basic 
Reference and Selection of Library Ma-
terials. The frequency with which men 
and women took the various examina-
tions is remarkably similar (see Table 
9) . The only examination with a vari-
ance of more than five percentage points 
was Selection of Library Materials, 
which .accounted for only 8 per cent of 
the total number of examinations taken 
by men but 18 per cent of those taken 
by women. 
Wayne reported males and females at 
Davis to have passed their examinations 
with the same percentages in the only 
other case found in which sex was re-
ported.10 
WITHDRAWALS vs. GRADUATES 
There is some literature from both li-
brary education and other fields which 
suggests that students who passed ex-
emption tests also did unusually well 
scholastically in later course work. This 
conclusion was touched on at Drexel 
only remotely, and the conclusions tend-
ed to confirm it in a negative direction. 
V.an Der Jagt and Mesner found that 
students who passed exemption tests at 
a lower college level also made better 
1o Wayne, op. cit. , 308-24. 
TABLE 8 
SuccEssFUL ExAMINATION CoMPLETION 
RATE FOR MEN AND WoMEN 
MEN WoMEN 
Per Cent of Per Cent of 
Examinations Examinations 
CoURsE Passed Passed 
Library in Society 54 59 
Cataloging and 
Classification 27 23 
Basic Reference 42 61 
Selection of Library 
Materials 0 22 
Introduction to Library 
Service 59 68 
Advanced Courses 64 4.9 
TOTAL 44 48 
than average grades in upper level 
courses.11 Wayne discovered at the Uni-
versity of California at Davis that stu-
dents who were given credit for fresh-
man course work after having passed 
CEEB Advanced Placement Examina-
tions also made better than average 
grades in their freshman courses.12 Al-
lison and Bloom also found grades in a 
specific subject area on an advanced 
level to be better than average for those 
students who had passed a test in that 
area on a lower college level at an 
earlier than average time.13 And finally, 
11 E. Van Der Jagt and D. M. Mesner, "Predicta-
bility of Success in College Courses by Accelerating 
and Non-Accelerating Students as Measured by Scores 
Made by Entering Freshmen on ACE and Cooperative 
Reading Tests," Science Education, XL ( October 
1956 ), 327-31. 
12 Wayne, op. cit., 308-24. 
13 Allison and Bloom, op. cit., 221-33. 
TABLE 9 
FREQUENCY WITH WmcH MEN AND WoMEN TooK EAcH EXAMINATION 
CoURsE 
Library in Society . . . 
Cataloging and Classification 
Basic Reference . 
Selection of Library Materials 
Introduction to Library Service 
Advanced Courses 
TOTAL 
MEN 
Number of Per Cent 
Examinations Taken of Total 
26 
15 
24 
8 
17 
6 
96 
27 
16 
25 
8 
18 
6 
100 
WoMEN 
Number of Per Cent 
Examinations Taken of Total 
86 
66 
88 
68 
56 
21 
385 
29 
17 
23 
18 
14 
6 
100 
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Illinois found its students who exempt-
ed core courses to have obtained better 
grades than average in advanced li-
brary science courses.14 
Sixty-one examinations ( 12 per cent) 
were taken by Drexel students who lat-
er withdrew without completing their 
degree programs. This included students 
who failed, who were on probation, and 
who discontinued course work for per-
sonal reasons. Among the students who 
withdrew, the examination success ratio 
was only 20 per cent as compared to the 
overall success rate of 48 per cent, there-
by suggesting a positive correlation be-
tween examination grades and gradua-
tion, or between examination grades 
and course grades. Nevertheless, a doz-
en of these students were sufficiently 
knowledgeable to pass exemption exam-
inations so their loss to the profession 
was regrettable. 
CONCLUSIONS 
1. There is some body of literature re-
porting higher education experience 
in exemption testing, all of which is 
favorable to such a program and to 
the success of well qualified stu-
dents in it and in later course work. 
2. There was a sharp decline in the 
number of examinations taken be-
tween 1962 and 1963 and the fol-
lowing years. 
3. There was a steady decline in the 
percentage of examinations passed, 
as they became more difficult. 
14 Shearhouse, op. cit., 481-9. 
4. Success rate for retests was similar 
to the overall success rate. 
5. There was a general correlation be-
tween frequency rate and success 
rate-the examinations most fre-
quently taken were those most fre-
quently passed. 
6. Library in Society, Basic Reference, 
and Introduction to Library Service 
were most frequently taken and 
passed. 
7. Students in Group D, with no pre-
vious course work or library experi-
ence, took the fewest examinations 
per person and had the highest 
success rate, though findings in oth-
er fields were the opposite. 
8. The number of students in Group 
D taking examinations decreased 
sharply each year. 
9. Of four undergraduate library sci-
ence departments on which evidence 
was available, the graduates of two 
scored somewhat above the overall 
average, and two scored significant-
ly below. 
10. Success percentage on advanced 
course exemption examinations was 
significantly higher than the overall 
coverage. 
11. Women did slightly better than men 
on all but one examination. 
12. For students who later withdrew be-
fore completing graduation require-
ments, the success ratio was well be-
low the overall average, suggesting 
conformity with previous findings . 
•• 
BOOK REVIEWS 
Library Development in Eight Asian 
Countries. By David Kaser, C. Walter 
Stone, and Cecil K. Byrd. Metuchen, 
N.J.: Scarecrow Press, 1969. 243p. $5. 
(68-9322). 
Three university librarians have collab-
orated to fill in what is being done by a 
quarter of a billion people to provide 
themselves library service. The study is a 
country-by-country description-more com-
prehensive as well as more detailed than 
we have had before-of library problems 
and activities in a great arc comprising 
South Korea, the Republic of China ( Tai-
wan), the Philippines, South Viet Nam, 
Laos, Thailand, Malaysia, Singapore, and 
Indonesia. Malaysia and Singapore are 
treated as one. 
The authors draw on more than a hun-
dred references, some of them not general-
ly accessible, and on the results of study 
in the field to describe libraries of various 
types (public, school, university, national, 
and special) both indigenous and foreign. 
In addition, they look past libraries them-
selves and take into account two sets of 
factors that are less palpable. One set has 
to do with how favorable the social climate 
is to library development-whether a sound 
political and economic base for the pur-
pose exists, to what extent continuing so-
cial commitments and in particular educa-
tional commitments are generating a real 
need for national library development, 
what teaching customs or other cultural 
characteristics put the brakes on creating 
library services to meet these needs, what 
the language of learning is and how many 
are equipped to use it, whether there is an 
indigenous booktrade to provide readable 
books in the vernacular, and what use is 
made of non-print media . 
The other set has to do with how favor-
able the climate of management is to li-
brary development-the condition of li-
brary legislation and government, the place 
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of library planning in national planning, 
established arrangements for the develop-
ment of librarianship as a profession, ar-
rangements that affect the attractiveness 
of librarianship as a personal career, the 
organization of librarians and their nation-
al activities, and measures that the nation 
supports to further bibliographical control. 
Using this general pattern of analysis, 
the study sketches not one picture but 
eight pictures of what is to be done next. 
It is here that the significance of the study 
begins to emerge. It has not been common 
since the Commonwealth library program 
of the Carnegie Corporation to treat li-
brary development as a problem that re-
quires more than perfunctory attention at 
the level of national policy. More com-
monly governments of developing coun-
tries and their foreign advisers on national 
planning treat it as a cluster of problems 
bounded by four walls-problems that may 
require outside purchases of books for shelf 
enrichment, gifts of scholarships for train-
ing, expatriate librarians, foreign libraries 
to serve as substitutes for local libraries, 
but no real involvement of the indigenous 
power structure . This study throughout 
considers outside aid as important in its 
place, and the place is a large one. But 
while the work was largely sponsored by 
a foreign agency, USAID, it reflects a 
consciousness that the best way to develop 
a national library program is not to try to 
buy it or give it or throw it together in 
haphazard fashion, but to build it, each 
nation according to its own specifications. 
Does the study provide a satisfactory 
set of specifications for each of these eight 
countries? 
No, this would be too much for a terri-
tory so large in time so short, especially 
when there is such a big bundle of prob-
lems to be sorted out. The authors set for 
themselves the more modest goal of pro-
ducing a first draft to aid all those who 
may be interested in Asian libraries. Their 
work will provide readers, native and for-
eign, useful information on these libraries; 
it shows refreshing recognition of national 
library development as a necessary ele-
ment in nation-building; and it illustrates 
needed use of professional guidance in 
shaping this aspect of national policy.-
Carl M. White, University of California, 
San Diego. 
Roads to Research: Distinguished Library 
Collections of the S outheast. By Thom-
as H. English. Athens: University of 
Georgia Press, 1968. xiii, 116p. $1.95, 
paper ( 68-54088) . 
Early in 1967 officers of the Association 
of Southeastern Research Libraries decided 
to sponsor publication of a guide to re-
search collections in the libraries holding 
membership in their organization, and Pro-
fessor Thomas H. English, scholarly chair-
man emeritus of Emory University's De-
partment of English, was selected as com-
piler and editor. Professor English pro-
ceeded with dispatch and good judgment 
to produce within slightly more than a 
year's time this useful, small volume. 
Roads to Research is a collection of 
fifty-one brief sketches each of which de-
scribes a special collection that can be re-
garded as of value to serious scholars. The 
collections are listed in the table of con-
tents and by each title is the name of the 
library of which it is a part. The range is 
surprisingly broad; included, of course, are 
the regional collections-Georgiana, South 
Caroliniana, Virginiana, etc.-but in addi-
tion one finds such diverse topics as em-
blem books, detective stories, ornithology, 
children's poetry, Irish literature, and New 
Orleans jazz. Twenty-eight libraries are 
members of ASERL and sixteen of them 
reported collections which the librarians 
and Professor English judged worthy of 
inclusion. Those reporting the largest num-
ber of research collections were Duke and 
the University of North Carolina at Chap-
el Hill with eight apiece; they were fol-
lowed by Louisiana State University with 
six. 
The descriptive notes were prepared in 
collaboration with the holding libraries, 
and the editor visited the libraries to gain 
firsthand knowledge of the collections and 
to bring a measure of uniformity to the 
whole. In spite of this the reports vary in 
quality and usefulness, but perhaps this is 
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only natural since the collections them-
selves vary so widely. However, by bring-
ing this information together in one pub-
lished work ASERL has performed a serv-
ice that will be appreciated by librarians. 
With the collections identified and the 
general facts made available, scholars who 
need detailed information can inquire di-
rectly and more intelligently. 
In general the format of the volume is 
good. There is a bibliography which is 
probably too general to be of much help, 
and there is a well-prepared, selective in-
dex. It is to be regretted that at least three 
of the more important libraries in the As-
sociation are conspicuously absent. Also, 
this reviewer wishes that the essays had 
been arranged by some plan or classifica-
tion; an alphabetical arrangement might 
have served nicely.-]. Isaac Copeland, 
University of North Carolina at Chapel 
Hill. 
Encyclopedia of Library and Information 
Science. Ed. by Allen Kent and Harold 
Lancour. 18 vols. Vol. 1: A-Associac. 
676p. illus. Marcel Dekker. 1968. $45. 
per vol. (nonsubscribers); $35. per vol. 
(subscription). ( 68-31232). 
Publication of the first of the projected 
eighteen volumes of this work has partially 
satisfied the curiosity and expectation of 
many librarians, information specialists, 
and possibly others. Although a studied 
and just review of the encyclopedia should 
await completion of the set with its index, 
a preliminary estimate may now be based 
on Volume 1, A to Associac. This review-
er's evaluation is mixed, but with the bal-
ance on the plus side. The work establishes 
two major firsts: it is the first encyclopedia 
published anywhere covering the two re-
lated fields of library and information sci-
ence, and it is the first American encyclo-
pedia on the former discipline. Informa-
tion science is well represented, filling 
about 40 per cent of the first volume, but 
in terms of articles it is outnumbered by 
library science by about three to one. 
There has been a recognized effort to be 
international, both in choice of articles and 
in the information included in the articles, 
rather than limiting the scope to topics 
and practices applying only in the United 
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States. Some contributors seem to have 
taken too literally the instructions to repre-
sent world library practice, as in the ar-
ticle "Abbreviations," where nearly half of 
the titles cited are either in a language 
other than English or refer to practice in 
countries other than the United States. 
But in "Academic Status of Librarians" 
the international approach is well handled 
and appropriate. 
Within the intended scope of the work, 
the selection of articles appears to be, for 
the most part, adequate. Contributors, at 
least those whose names are known to this 
reviewer, are well suited to their assign-
ments. But a reference work of this kind 
is barely begun when decisions have been 
made on articles to be included and con-
tributors have been invited and have sub-
mitted their articles. There remains the 
long and painstaking job of editing the 
contributed pieces for length, style, level 
of information, and bibliographic form. 
This kind of editing is conspicuously ab-
sent in the work. No control seems to have 
been exercised on the length of articles 
commensurate with their importance. The 
article on "Airlie House Conferences" runs 
to nine pages, the one on "Abbreviations" 
more than eleven pages, and that on "Ab-
stracts and Abstracting" twenty-two pages; 
but the article on "Acquisitions" is given 
only nine pages, that on "Administration" 
only six pages. Further inequities in length 
are "Armed Forces Libraries" twenty-eight 
pages, and "Art Libraries and Collections" · 
fifty pages, but "Architectural Libraries and 
Collections" only five pages! Style differ-
ences are more difficult to control than 
those of length, and rigid standardization 
of style is not desirable. But the opening 
sentences of the article "Airlie House Con-
ferences" hardly seem appropriate to a 
work of this kind: "Airlie House is a 'U-
Haul' think-tank situated, very appropri-
ately for those who remember Oscar 
Wilde's definition, in the fox-hunting coun-
try of Virginia. The style is English coun-
try house; the menu is hearty, is unin-
spired." The desirable level of information 
and sophistication for the expected reader 
should also be sought and ensured by 
careful editing of each article. In this first 
volume most articles are written on a level 
that should provide helpful information to 
the average reader. But the opening para-
graphs of the first article, "Abbreviations," 
are almost meaninglessly elementary. Good 
editing would have eliminated some ar-
ticles like that on "Aden, Libraries in," 
the first sentence of which states that prac-
tically no information is available on the 
subject, with the remaining few sentences 
quoting matter from the yearbook, Mid-
dle East and North Africa. There need be 
no compulsion to include articles like this 
simply because articles on libraries of other 
countries are included. 
Mention has not been made of the many 
excellently written articles or of the quan-
tity of useful information in this volume. 
While it may be unfair and unnecessary 
to single out any articles for specimen 
mention, those on "Abstracts and Abstract-
ing," "Aldus Manutius," "Algorithms," "Al-
phabet," and "Ancient and Medieval Li-
braries" seem to this reviewer especially 
informative and well written. Despite any 
faults it has, the set will, when completed, 
serve a much felt need and be a useful ref-
erence work-Rolland E. Stevens, Univer-
sity of Illinois. 
Copyright in Historical Perspective. By 
Lyman Ray Patterson. Nashville: Van-
derbilt University Press, 1968. 264p. 
$8.50 ( 68-22415). 
The author of this book is a law profes-
sor at Vanderbilt University. As would be 
expected, therefore, it is written with an 
eye to its value to his colleagues in the 
legal profession as well as to those who 
have a more general interest in the history 
of copyright. 
It should· be of interest to any librarian 
who is concerned with protecting the re-
spective rights of users', authors, and the 
publishers of books. And at this point, 
there is hardly any librarian who is re-
sponsible for the copying policies of a re-
search library ·who should not be so con-
cerned. Whether we like it or not, librar-
ians are in the· middle of these conflicting 
interests which are becoming more com-
plicated by the day. 
The book presents a dispassionate legal 
history of the development of the idea and 
use of copyright from a device to protect 
the printer-publisher through its use by the 
Crown as a censorship device-on to the 
concern with protection of the author's 
rights. Interwoven in its history through 
the centuries are the concern of. Parliament 
and the Congress of the United States 
with the problem of monopoly and with . 
the use of copyright as a device to pro-
mote learning. 
It is interesting and helpfpl to anyone 
concerned with the history of printing to 
see the roles of such institutions as the 
Stationers Company and the Star Chamber 
presented in their purely legal relation-
ship to printing and copyright and their 
use of each other to effect censorship and 
monopoly. The author also explains the in-
tent and purpose of the Statute of Anne 
in 1709 and its effect on -the American 
view of copyright. Indeed as is the case in 
so many of our legal concepts all of the 
ideas originated in the English history of 
copyright. The early state acts and the 
federal acts were based on the Statute of 
Anne. 
No place else have I seen presented so 
clearly the purpose of copyright as under-
stood at the time of the framing of the 
Constitution of the United States and the 
first Federal Copyright Act of 1790. As 
advanced in the constitutional provision, 
they are 1 ) to promote learning, 2) to se-
cure the author's right, 3) to provide order 
in the book trade by government grant, 
and 4) to prevent monopoly. These same 
ideas appear in the first Copyright Act 
and in the first important copyright . case 
to come before the United States Supreme 
Court, Wheaton vs. Peters, 33 U.S. (8 
Pet.) 591 ( 1834). 
Oddly enough, in view of its current 
importance, historically there seems to be 
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little evidence of any concern for the rights 
of the user. Perhaps this has become a 
problem only since the development of 
rapid copying devices. In this connection, 
however, the author raises the point of the 
potential danger to the user's right to free-
dom of expression if the author should be 
allowed to control the work completely. 
Perhaps the most intriguing and in a 
sense disturbing of the author's themes, 
however, is his concern with failures on 
the parts of the courts and the legislatures 
to understand the elements involved in 
literary property-and more especially the 
rights of the author which go beyond the 
present concept of copyright. He is con-
cerned with the author's creative interest 
in his work-"his right to protect the in-
tegrity of his work and his reputation in 
connection therewith." Most people are 
probably aware that these rights exist. But 
exactly what are they? How can they be 
identified? Do they differ with the nature 
of the work itself? Does the librarian have 
responsibilities in this area also? The so-
lution which he offers is that the courts 
take jurisdiction of many of these complex 
issues and that they distinguish them from 
the area controlled by statute and proceed 
to develop a common law of copyright 
which could case by case distinguish and 
preserve the rights of the various interests 
involved. 
This is a fine, carefully written book and 
within the limits imposed by the discipline 
of legal writing can be considered creative 
in its approach to some of the elements of 
copyright. I hope it will become part of 
the literature of librarianship.-Stanley 
West, University of Hawaii. 
•• 
ABSTRACTS 
(Abstracts given below are selected from those prepared for publica-
tion in Research in Education by the ERIC Clearinghouse for Library 
and Information Sciences at the University of Minnesota. Unless 
otherwise noted, copies of the following documents are available, by 
purchase, in microfiche or hard copy format, from the ERIC Docu-
ment Reproduction Service, National Cash Register Co ., 4936 Fairmont 
Avenue, Bethesda, Maryland 20014. Orders must include ED or LI 
number.) 
Academic Librarians hip in the I nter·na-
tional Milieu, Proceedings of a Confer-
ence for Academic Librarians . . . , 
October 14, 1967. Manhattan: Kansas 
State University, 1968. 84p. (ED 022 
515, MF-$0.50 HC-$3.44). 
This collection of papers provides a 
kind of handbook for academic librarians 
who are preparing to serve as library con-
sultants in foreign countries. The papers 
describe challenges facing the American 
librarian working with and adjusting to 
foreign cultures. The papers include ( 1) 
"On Getting Ready for an Overseas Li-
brary Assignment" by Thomas R. Buck-
man; (2) "Mghanistan: Libraries and Li-
brarianship" by Neva L. White; ( 3) "The 
Literary Tradition" by James A. McCain; 
( 4) "Land-grant College Libraries in the 
Moslem World" by Wayne R. Collings; 
( 5) "Pressures on the Consultant" by 
G. A. Rudolph; and ( 6) "International 
Dimensions of Librarianship Influencing 
Libraries in the United States" by Marietta 
Daniels Shepard. A list of participants in 
the conference is provided. 
An Analytical Approach to Duplication 
and Availability. By M. K. Buckland 
and I. Woodburn. Lancaster: Lancaster 
University, 1968. 26p. (University of 
Lancaster Library Occasional Papers, 
No. 2; ED 022 560, MF-$0.25 HC-
$1.12). 
As part of a project designed to con-
struct a mathematical model of the opera-
tion of an academic library, a research 
team determined the usefulness of a quan-
titative approach to making decisions about 
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the number of copies of each item that a 
university library should provide. Using 
the reserve collection of the University of 
Lancaster Library as a basis, a mathemati-
cal relationship was established between 
the number of requests, the length of the 
loan period, the number of copies, and a 
standard of service (defined as "immedi-
ate availability"). It was found that the 
Poisson distribution could justifiably be 
used to relate the average request rate to 
the number of copies and the degree of 
availability likely to be achieved. A table 
was produced which can be used in a 
predictive manner insofar as the request 
rate itself can be predicted. A method of 
estimating the average request rate from 
incomplete data was also devised. It was 
concluded that a mathematical relation-
ship between the factors concerned can be 
established. The chief difficulty lies in pre-
dicting the level of demand for library 
services and, more generally, in under-
standing the factors which determine it. 
Some Irwplicatwns for Library Manage-
ment of Scattering and Obsolescence. 
By M. K. Buckland and I. Woodburn. 
Lancaster: Lancaster University, 1968. 
28p. (University of Lancaster Library 
Occasional Papers, No. 1; ED 022 502, · 
MF-$0.25 HC-$1.20). 
A research project is being conducted to 
construct a mathematical model of the 
operations of an academic library to be 
used in making managerial decisions. As 
part of this project, this report examines 
Bradford's Law of Scattering and the fall-
off of use of documents as they age. A 
series of mathematical analyses indicates 
how these two laws can be used together 
to indicate optimal decisions in the man-
agement of collections of journals. These 
decisions include the number of titles to be 
taken, the length of time retained, and the 
choice of binding policies. Imaginary pe-
troleum libraries in various circumstances 
are used to illustrate the conclusions. 
An Evaluation of the Utility and Cost of 
Computerized Library Catalogs. Final 
Report. By J. L. Dolby and others. Los 
Altos, Calif.: R and D Consultants Co., 
1968. 214p. (ED 022 517, MF-$1.00 
HC-$8.64). 
This study analyzes the basic cost fac-
tors in the automation of library catalogs, 
with a separate examination of the influ-
ence of typography on the cost of printed 
catalogs and the use of efficient automatic 
error detection procedures in processing 
bibliographic records. The utility of auto-
mated catalogs is also studied, based on 
data from a random sample of the shelf-
list of a medium-sized university library. 
An investigation of several large univer-
sity and public libraries shows that the 
collections of mature libraries grow at a 
rate close to the rate of growth of the 
Gross National Product, and the signifi-
cance of this relationship as a library man-
agement tool is discussed. Numerical meth-
ods for determining useful ratios of the 
size of library files and the number of en-
try fields in the stru.cture of the record are 
given and applied to the use of machine-
readable catalog data in the production of 
bibliographies. It is concluded that mech-
anization of the cataloging function is nec-
essary and inevitable, and it is recom-
mended that the machine-readable catalog 
data be used to produce printed book cat-
alogs and special purpose bibliographies. 
Appended is a description of the selec-
tion of a random sample from the shelf-
list of the Fondren Library at Rice Uni-
versity. 
Feasibility of School and College Library 
Processing through Public Library Sys-
tems in New York State. New York: 
Nelson Associates, 1966. 60p. (ED 021 
571, MF -$0.50 HC-$2.48). 
This document examines the feasibility 
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of including school and college libraries in 
a public library centralized processing sys-
tem proposed in LI 000 343, "Centralized 
Processing for the Public Libraries of New 
York State" (Nelson Associates for the 
New York State Library, 1966). It is con-
cluded that school and college libraries 
should not be included in the proposed 
system at first since their inclusion would 
result in delays in service to ail libraries 
involved. However, there is no reason why 
a joint program for processing school, col-
lege, and public library materials might 
not be established in the long run. Analy-
sis of the school and college library re-
action to a questionnaire on centralized 
processing is appended. 
Cataloguing and Classification in British 
University Libraries. A Survey of Prac-
tices and ProcedU?·es. By Joan Fried-
man and Alan Jeffreys. Sheffield: Shef-
field University, Postgraduate School of 
Librarianship, 1967. 37p. (ED 021 565, 
available from the publisher for 10 shil-
lings). 
This comparative survey of current prac-
tices in classification and cataloging of 
printed materials was concerned with six 
questions: ( 1) What procedures are in-
volved in cataloging and classification? 
( 2) Could some of this work be done by a 
centralized cataloging service? ( 3) Who 
is doing the work of cataloging now and 
what are his qualifications? ( 4) What pro-
portion of library time and money is being 
spent on cataloging? ( 5) Is there any de-
gree of uniformity in the cataloging prac-
tices of the various university libraries? 
( 6) Are the resultant catalogs being used? 
The questionnaire used as a basis for the 
survey was distributed to sixty-nine British 
college and university libraries with a re-
turn rate of 7 4 per cent. The information 
given relates to the situation as of the end 
of 1965 and for the purposes of the analy-
sis the replies were categorized according 
to type and size of library. The rna jor part 
of the document presents the analysis of 
each question in the questionnaire and al-
so the relationships found among some of 
the questions. It was concluded that more 
study of classification schemes and the 
kinds of information desirable in a catalog 
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entry is needed. The effective use of 
mechanized techniques in the future will 
demand more standardization of practices 
among librarians than exists at the present. 
Development of an Integrated, Computer-
Based, Bibliographical Data System for 
a Large University Library. Annual Re-
port to the NSF. By Herman H. Fussier 
and Charles T. Payne. Chicago: Univer-
sity of Chicago Library, 1968. 66p. (LI 
000 984, available from the Clearing-
house for Federal Scientific and Techni-
cal Information, as PB 179-426, MF-
$0.65 HC-$3.00). 
The project's second year ( 1967/68) 
was devoted to upgrading the computer 
operating software and programs to in-
crease versatility and reliability. General 
conclusions about the program after twen-
ty-four months of operation are that the 
project's objectives are sound and that ef-
fective utilization of computer-aided bib-
liographic data processing is essential to 
the objectives. The difficulty in debugging 
an integrated on-line system of programs, 
problems with transitions from non-auto-
mated to automated systems, and the lack 
of some necessary peripheral equipment 
for library operations have resulted in some 
delays. In 1967/ 68 the project involved 
the following tasks: (A) development of 
bibliographic data processing system; (B) 
implementation in library operations; (C) 
character sets; (D) Project MARC; (E) 
circulation; (F) processing operations 
studies; and (G) cooperative library sys-
tems development. Appendix A is a dia-
gram of the University of Chicago com-
puter network. Appendix B presents pro-
duction samples from high-speed printer 
with library print train. Appendix C is a 
brief listing ( 28 pages) of the University 
of Chicago Library processing programs. 
University of Minnesota Bio-Medical Li-
brary Serials Control System. Compre-
hensive Report. By Audrey N. Grosch. 
Minneapolis: University of Minnesota 
Libraries, 1968. 91p. (ED 021 577, MF 
-$0.50 HC-$3.72). 
A batch-mode, computer-based, serials 
system was developed for the bio-medical 
library, a departmental library at the Uni-
versity of Minnesota. Patterned after the 
"arrival card" system now in use in sever-
al libraries, it is designed so that serial 
check-in is done by marking off the issue 
on a printed list of serial issues expected 
during the month, based upon predictions 
made by the computer. Any gifts or un-
expected issues or supplements (about 20 
per cent of the total) which do not appear 
on the check-in list are handled by use of 
a serial check-in form. This . information is 
added to the master file and at the end of 
the month corrections to the prediction 
codes, if necessary, are made. Other month-
ly printouts are: (I) a serials master list 
which contains all the information collect-
ed about each serial title ( 7,800 in all) ; 
( 2) a patron holdings list, a list to be used 
by patrons containing less information than 
the previous list; and ( 3) bindery list of 
items for which volumes are completed. 
The first two lists are supplemented by 
daily cumulative supplements prepared 
from the daily input cards made when a 
serial issue arrives. A cost analysis made in 
connection with the project shows that the 
average cost per transaction is $0.71 in the 
new system. 
Mechanized Information Services in the 
University Library-Introduction and 
Summary. Final Report on Mechanized 
Information Services in the University 
Library. Phase !-Planning. Part I. By 
R. M. Hayes. Los Angeles: UCLA, In-
stitute of Library Research, 1967. 25p. 
( LI 000 494, available from the Clear-
inghouse for Federal Scientific and 
Technical Information, as PB 178-441, 
MF -$0.65 HC-$3.00). 
Under funding from the National Sci-
ence Foundation, the Institute of Library 
Research of the University of California 
(Los Angeles) has carried out a study of 
mechanized information services in the 
university library. The basic premise of the 
study is that magnetic tape data bases are 
becoming available from a variety of na-
tional sources and that they are a form of 
data which university libraries will begin 
to acquire. The purpose of the study was 
to explore the validity of the premise and 
define some of its consequences. The re-
sults of the study have been prepared as a 
final report, consisting of thirteen parts 
(LI 000 494-LI 000 506). The first part is 
the "Introduction and Summary." It pre-
sents as the context within which to view 
the ~tudy, a projection of the role which 
mechanization will play in the university 
library and the pace at which it will de-
velop over the next ten to fifteen years. 
Within that context it then discusses the 
issues-policy as well as technical-raised 
by mechanized information services in the 
university library. For each issue, the ap-
proach taken to study it is described and 
the results (as reported in other parts of 
the report) are summarized. 
Colorado Academic Libraries Book Proc-
essing Center. Final Report. Phase I 
and Phase 11. By Lawrence E. Leonard 
and others. Boulder: University of Colo-
rado Libraries, 1968. 388p. (LI 000 827, 
available from the Clearinghouse for 
Federal Scientific and Technical Infor-
mation, as PB 178-421, MF-$0.65 HC 
-$3.00). 
This report summarizes the results of a 
fourteen-month study to ( 1) examine the 
feasibility of establishing a book processing 
center to serve the nine state-supported 
college and university libraries in Colo-
rado; and ( 2) conduct a simulation study 
of the proposed center. The report covers: 
background, operational characteristics of 
participating libraries, cost analysis, busi-
ness office procedures, proposed operating 
specifications for the book processing cen-
ter, approval plan utilization, a generalized 
stochastic model for simulating the opera-
tion of a book processing center, and re-
sults of a library user attitude survey. It is 
concluded that a centralized book process-
ing center is feasible, with benefits for 
participating academic institutions in the 
cost savings, personnel specialization, and 
library automation. Recommendations em-
phasize establishment of a processing 
charge, processing both English language 
and foreign language materials, an auto-
mated bookkeeping system, automated 
processing procedures, development of 
current awareness bibliographies, and a 
central depository of standard times for 
performing technical services activities to 
be established by the ALA Resources and 
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Technical Services Division. Appendices 
include a sixty-eight item bibliography, d -
tailed numerical data from the study, and 
the questionnaires and research tools used. 
Equipment for Facsimile Transmission be-
tween Libraries; a Description and Com-
parative Evaluation of Three Systems. 
By H. G. Morehouse. Reno: University 
of Nevada Library, 1967. 30p. (ED 
021 566, available from the publisher, 
$1.00). 
Three makes of telefacsimile equipment 
are described and compared: ( 1) Xerox 
Magnavox Telecopier; (2) Datafax 1824 
and DialjDatafax; and ( 3) Alden II Doc-
ufax. The models described are thought 
to be potentially useful to libraries, spe-
cifically for the purpose of transferring 
copies of printed pages from one library 
to another. Each system is capable of op-
erating at minimum cost by using a single 
voice-grade telephone line. In this report 
the operating principles and characteristics 
of each model are described and the re-
liability and copy quality assessed. Cost 
are compared and tabulated for equip-
ment, supplies, and telephone line service 
in two hypothetical library systems, one 
comprising two libraries and the other, ten 
libraries. It is concluded that all three of 
these makes of equipment perform with 
sufficient reliability and copy quality for 
most library purposes. The type of equip-
ment to select for a specific library applica-
tion is determined primarily by the antici-
pated volume of use, the quality and ca-
pacity of telephone lines to be used, and 
the nature of the material to be transmit-
ted. 
Evaluation of Generalized File Manage-
ment Systems. Final Report on Mecha-
nized Information Services in the Uni-
versity Library. Phase !-Planning. Part 
6. By Kevin D. Reilly. Los Angeles: 
UCLA, Institute of Library Research , 
1967. 46p. (LI 000 499, available from 
the Clearinghouse for Federal Scientific 
and Technical Information, as PB 178-
441 MF -$0.65 HC-$3.00). 
This report describes various aspects of 
generalized or task-oriented programming 
system and in particular, how their fea-
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tures can be adapted for retrieval from 
(typical) information center and library 
data bases such as those described in a 
previous report (LI 000 498) . It is not 
meant to be comprehensive in the sense 
that all such systems are discussed; in-
deed, many systems have necessarily been 
omitted. The discussion begins with al-
ready existing systems (Control Data Cor-
poration's Information Oriented Language 
(INFOL), the IBM-1401 Combined File 
Search System ( CFSS) ) . It then turns to 
systems now or about to be available in 
the near future (Informatics Inc.'s MARK 
IV). The final portions treat more ad-
vanced systems not now available (Inter-
national Business Machine's Generalized 
Information System (GIS) ) . The treat-
ment is primarily descriptive and to some 
extent provides a survey of the features of 
the above systems as they might be ex-
ploited in an environment characterized 
by a very large-scale (both in the format 
and content senses) data base problem. 
Natum of Typical Data Bases. Final Re-
port on Mechanized Inf01·mation Serv-
ices in the University Lib1·ary. Phase !-
Planning. Pmt 5. By Kevin D. Reilly. 
Los Angeles: UCLA, Institute of Li-
brary Research, 1967. 51p. (LI 000 498, 
available from the Clearinghouse for 
Federal Scientific and Technical Infor-
mation, as PB 178-441, MF- $0.65 HC 
- $3.00). 
The nature of typical mechanized data 
bases with which university information 
centers and libraries will be working is 
examined to provide background informa-
tion for data base retrieval efforts. Format 
and content of the data must be taken into 
consideration before meaningful retrieval 
can be achieved. Hence both of these as-
pects are treated in detail. The discussion 
covers a range of data bases, including 
nationally sponsored projects such as Med-
ical Literature Analysis and Retrieval Sys-
tem (MEDLARS), Machine-Readable 
Cataloging (MARC), the United States 
Census Tapes (1 / 1000 sample), and the 
Educational Resources Information Center 
(ERIC) report resumes. Also discussed 
are some local projects, including the Uni-
versity of California, Los Angeles, Brain 
Information Service System and a gener-
alized Metropolitan Center Data Bank. 
Various types of formatting are presented 
in this array of data bases, and several ex-
amples among types of requests that can 
be directed against such data bases are 
considered. The report is followed by 
another which assesses the applicability of 
generalized or task-oriented programs to 
these data bases (LI 000 499). 
Expe1·imental On-Line Mathematics Cita-
tion Data Base. Final Report on Mech-
anized Information Services of the Uni-
versity Library. Phase !-Planning. Pmt 
8. By Mary L. Tompkins. Los Angeles: 
UCLA, Institute of Library Research, 
1967. 31p. (LI 000 501, available from 
the Clearinghouse for Federal Scientific 
and Technical Information, as PB 178-
441, MF-$0.65 HC-$3.00). 
A Mathematical Citation Index was 
started in March 1965 under the auspices 
of the University of California, Los Angeles 
(UCLA), Computing Facility. Before the 
compilation of citations for this index could 
begin, however, it was necessary to pro-
duce an index to abbreviations of serial 
titles in the field of mathematics. The re-
sult of this effort was the first volume of a 
projected series of Minimum Abbreviations 
of Serial Titles (MAST) indexes, which 
are permuted indexes to serial title ab-
breviations. Twenty-five journals of signifi-
cance in mathematical research were then 
chosen for further processing by asking 
mathematicians to list those journals in 
which significant research appears . The 
citations from these journals were key-
punched and then edited using an on-line 
cathode ray tube display terminal system. 
Seven hundred citations to books were al-
so checked to determine why each had 
been cited. Until authors differentiate be-
tween pedagogic and research citations to 
books and are specific as to pages or chap-
ters, there seems little to be gained by 
their inclusion in a citation index. Appen-
dices include examples of the MAST in-
dex, a list of core journals in mathematics 
(as determined by this and other research) , 
a list of the mathematics books most fre-
quently cited, and keypunching instruc-
tions for the Mathematical Citation Index. 
Summary of Symposia on Mechanized In-
formation Services in the University Li-
brary. Final Repo1·t on Mechanized In-
formation Services in the University Li-
brary. Phase !-Planning. Part 2. By 
Mary L. Tompkins. Los Angeles: 
UCLA, Institute of Library Research, 
1967. 91p. (LI 000 495, available from 
the Clearinghouse for Federal Scientific 
and Technical Information, as PB 178-
441, MF- $0.65 HC-$3.00). 
A series of symposia were conducted to 
provide forums for discussion of the prob-
lems arising when introducing into the sin-
gle campus university library media which 
can be processed by computers. The first 
symposium explored the relationship be-
tween the university library and national 
network systems. The second concerned 
the relationship of mechanized clerical 
processing to mechanized information sys-
tems in the library. The other three sym-
posia brought information scientists to-
gether with University of California fac-
ulty in the social, physical, and life sci-
ences. The emphasis was on pragmatic 
problems-economic, technical, and admin-
istrative-which confront the university li-
brary in efforts to supply expanded infor-
mation services. The specific issues which 
were discussed were ( 1) whether informa-
tion systems are viable in themselves; ( 2) 
whether a single university should acquire 
its own machine readable stores or use the 
service from tapes stored elsewhere; ( 3) 
what types of data bases satisfy the needs 
of the faculty and students; ( 4) whether 
such services in the university should be 
lodged in the library or the computer cen-
ter; and ( 5) what are the technical prob-
lems which arise? This report presents a 
general discussion of these issues, some 
likely answers to them, and what appeared 
to be the opinion of the attendees of the 
symposium. The background material pre-
sented at the symposia are summarized in 
the appendices. 
Inventory of Available Data Bases. Final 
Report on Mechanized Info1·mation Serv-
ices in the University Library. Phase I-
Planning. Part 3. By Joan C. Troutman. 
Los Angeles: UCLA, Institute of Li-
brary Research, 1967. 57p. (LI 000 496, 
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available from the Clearinghouse for 
Federal Scientific and Technical Infor-
mation, as PB 178-441, MF-$0.65 HC 
-$3.00). 
This survey of data bases emphasizes 
reference data bases only and is intended 
to be indicative of the variety and num-
ber of magnetic tape files in existence of a 
type which might be utilized in an infor-
mation service center in a university li-
brary. It reflects both projects undertaken 
on a large national scale and those which 
serve the needs of particular organizations. 
The information assembled about each of 
the twenty-nine tape files, where possible, 
is: ( 1) address and director of the creat-
ing agency; ( 2) a brief description of its 
nature and contents; ( 3) file characteristics 
and size; ( 4) availability and cost; and 
( 5) references to further documentation. 
It was found that those files created for 
specific purposes of a parent organization 
were not necessarily designed for capa-
bility for each readability for other pur-
poses, while data bases available from or-
ganizations in the business of maintaining 
data bases and providing a variety of serv-
ices are generally easy to read and well 
documented. Most of the existing data 
bases have simple, hierarchically arranged, 
field structures. Record formats, however; 
from one file to another are virtually un-
related. 
Standards for Cataloging of Magnetic 
Tape Material. Final Report on Mech-
anized Information Services in the Uni-
versity Library. Phase !-Planning. Part 
4. By Joan C. Troutman. Los Angeles: 
UCLA, Institute of Library Research, 
1967. 35p. (LI 000 497, available from 
the Clearinghouse for Federal Scientific 
and Technical Information, as PB 178-
441, MF-$0.65 HC-$3.00). 
A method is defined for library catalog-
ing of magnetic tape files. The needs of 
the reference librarian and the patron are 
taken into consideration, as well as the 
particular requirements inherent in the 
form of the material. Basically, the catalog 
record must serve three functions: ( 1) it 
must present a conventional and approach-
able record of library holdings, including 
entry, title, date, a brief description, a 
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serials holding record where applicable, 
and subject analysis; ( 2) it must indicate 
the physical and logical nature of the ma-
terial on a tape, including the format of 
the data and any associated programs and 
documentation; ( 3) it must serve as an 
aid in formulating search requests relating 
to a file. A sample catalog format and as-
sociated instructions, as well as illustrative 
examples, which fulfill these requirements 
are presented. The possibility of a union 
catalog is also discussed. 
Undergraduate and Junior College Librar-
ies in the U.S. A Report Prepared for 
the National Advisory Commission on 
Libraries. New York: Nelson Associates, 
1968. 105p. (ED 022 484, MF-$0.50 
HC-$4.28). 
This study was conducted to assess un-
dergraduate and junior college libraries 
and to consider future development. Ma-
jor trends are seen as: resources not in-
creasing as rapidly as the college popula-
tion; increased demands on libraries due 
to changes within colleges; new technolo-
gy; changing characteristics of library ma-
terials; increased pressure for inter-library 
cooperation and service to the non-college 
public; greater participation by the fed-
eral government; more selective acquisi-
tion; library experimentation and chang-
ing staff needs. Problem areas include: in-
creased demand for .college library fa-
cilities; inadequate collections; staffing; 
unique problems of junior college libraries; 
the need for national leaders in technical 
areas; copyright restrictions; a need for re-
search and planning; existing federal legis-
lation and governmental programs affect-
ing college libraries; and lack of focus in 
college educational programs. A major rec-
ommendation is the establishment of a na-
tional commission to plan and coordinate 
programs and determine which college li-
brary projects should be approached at the 
federal, regional, and state levels. Other 
recommendations involve the Higher Edu-
cation Act, library education and job clas-
sification, a demonstration project for jun-
ior college libraries, and copyright and 
other legislation. A bibliography of forty-
eight items is appended. 
Experience with Library of Congress 
MARC Tapes. Final Report on Mecha-
nized Information Services in the Uni-
versity Library. Phase !-Planning. Part 
7. By A. Wendell Yeatts and Kevin D. 
Reilly. Los Angeles: UCLA, Institute of 
Library Research, 1967. 39p. (LI 000 
500, available from the Clearinghouse 
for Federal Scientific and Technical In-
formation, as PB 178-441, MF -$0.65 
HC-$3.00). 
The purpose of the Library of Congress 
Machine-Readable Cataloging (MARC) 
pilot project was to provide libraries with 
catalog data encoded on magnetic tape in 
order to determine the feasibility of cen-
tralized computerized cataloging in support 
of library functions. Sixteen participants 
were selected on the basis of expressed 
interest, available staff, access to comput-
ers and associated equipment, and pro-
posed applications. The weekly tapes were 
used by the participants for two basic 
purposes: ( 1) using the data in everyday 
library processing, and ( 2) using the data 
to provide extra services such as machine 
searching. Experiences at the University of 
California, Los Angeles (UCLA), which 
used the MARC information to produce 
catalog cards and alphabetize subject lists 
for use in book selection, indicated that 
there were problem areas both in using 
the programs provided and in creating 
new programs for processing tapes organ-
ized in the MARC format. In general the 
experiments at UCLA demonstrated that 
( 1) it takes longer to plan and implement 
automated library procedures than most 
library administrators suspect, and ( 2) a 
full-scale nationwide MARC distribution 
service could not be realistically utilized 
without a substantial "lead time" for li-
braries to prepare themselves for process-
ing the data. A listing of the programs 
developed at UCLA is also given. 
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Three unique abstracts journals help unlock the treasure-
trove of data and information buried in the ever-increasing 
mass of technical publications. SOLID STATE ABSTRACTS 
JOURNAL, ELECTRONICS ABSTRACTS JOURNAL and 
COMPUTER & INFORMATION SYSTEMS ABSTRACT 
JOURNAL provide comprehensive coverage of world-wide 
sources in their field. Periodicals, government reports , 
conference proceedings, books, dissertations, and patents 
are abstracted, indexed, cross-referenced , and published 
monthly in EAJ and C&IS, and quarterly in SSAJ. Librarians 
and library users alike will appreciate the ease and thor-
oughness with which pertinent material can be located. 
Write for more information on how these three outstanding 
publications can make life a little bit easier for everybody 
-yourself included. 
Cambridge Communications Corp. , 1612 " K" St. , N.W., 
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' ---- ~--~-..::...------:-=--
- -- ----~--------:------
- - ~ - - - - ~- - - - - -.-..::'- :::- - ..::: -
- - - - - > - '_ - ~ ~ '-::. :_ '- ) - - ~ - ·- '!. 
' ' 
-- "'- - ......... ~--~--~-----~·-
Reference Division 
ENCYCLOPAEDIA 
BRITANNICA 
EDUCATIONAL 
CORPORATION 
425 N. Michigan Avenue. Chicago, Ill. 60611 
With the introduction of Models 68 and 71, 
Gaylord Book Trucks are available in your choice of 
10 different styles. Your choice of welded steel, wood 
or steel-rod construction. Your choice of flat or 
sloping shelves. Your choice of a range of widths, 
heights, and capacities . .. to store, display and 
transport your books in any way you want. 
Well made ... quiet, smooth-rolling casters. 
Economical ... built for maximum utility. 
GAYLORD BROS .. INC. LIBRARY SUPPLIES AND EQUIPMENT • SYRACUSE. N.Y. 13201 • STOCKTON, CALIF. 95201 
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THE INTERLOCKING SERVICE AREAS OF HERNER AND COMPANY 
Library Systems and Services 
Problems related to library systems and services respond 
more quickly and effectively to the consultant trained in li-
brary ~cience. And that is what you may expect from Herner 
and Company-fellow librarians assigned to supervise and 
perform work undertaken in this area. 
Staff members are knowledgeable whether dealing with li-
brary collections, management, service, physical plant, or 
equipment. They will design furniture, catalog a collection, 
evaluate the management of your staff, engineer its recruit-
ment, or design a complete library. 
Call or write Herner and Company, one of the earliest con-
sultants in the design and evaluation of special libraries. Its 
staff talks your precise language. 
2431 K STREET, N.W. I WASHINGTON, D.C. 20037 I (202) 965-3100 
fROM SEARCit 
• TO pRINT OUT: 
'"····-.-.,·.···-· 
Chafe, Wall . . , Sen~o aee L 
W . · .. . ~q, morpho} 
D ashtngt()n .. Sm _ogy ~nd diatio 
ocs.> lJ. S G, ·. . Uhso.. lHan p· . na~y .. · cbtt ll:t 
• ·O'Vt p . • . ·.. . Fess• . ~· .. .r I ft'tl 
v. 126 p. . • .rtnt. OW., 196r, £. or sale ~4} ~~ .·... I. 
· tSmltbsont 
BlbJiogra b: • au eontrl~ul: l·~"" -"' 
. p y • P. 126. 
iN LESS TitAN 2 MiN. 
ODDDDD 
DDDDDD 
DDDDDD 
INFORMATION 000000 
DYNAMICS 000000 
CORPORATION DODUJlm[Q 
DDDDDD 
Searching out and typing an LC entry takes up to 20 min-
utes. It means in-filing and out-filing. And skilled person-
nel to handle it. But now it can be done in less than two 
minutes .. . even by clerical personnel. 
The new way is the Micro-
graphic Catalog Retrieval 
System that automates your 
search and print-out proce-
dures. Basically we have 
done the filing and look-ups 
for you, giving you a quick-
find index by both LC Card 
Number and Main Entry. 
You have only to select the 
proper Microfiche card Over 1 ,100 LC En tri es are contain ed 
from the quick-find index. on a s ingle Microfiche card . . . mil -
lions compressed into a des k- top 20-
Insert this card in a Reader- inch Microfi ch e fi l e. 
Printer. Just six seconds later you have a full-size LC copy. 
You are always current with the Micrographic Catalog Re-
trieval System . . . months ahead of the printed LC cards. 
Subscribers receive weekly issues on Microfiche of ap-
proximately 3,000 advance release LC cards, all alpha-
betized in a cumulative 13-week Main Entry Index. 
Cumulative issues monthly, quarterly and annually 
are also provided. 
The M-C-R System releases your skilled person-
nel, speeds work flow, and simplifies the com-
plexities of staying abreast of current LC 
output. We'd be happy to give you a con-
vincing demonstration. 
This coupon can be the beginning of 
the end of your LC search problems. 
To: Information Dynamics Corporation 
Library Systems and Services Division 
88 Main Street 
Reading, Massachus etts 01867 
Gentlemen: 
Help! 
D Send me more mformation on the Micrographic 
Catalog Retrieval System. 
DDDDDD 
DDDDDD 
DDDDDD 
DDDDDD 
DDDDDD 
DDD UJ[Q][Q 
DDDDDD 
D Have your repres entative call me for an appointment. 
Name _______________________________________ __ 
Position _____________________________________ _ 
Library--------------------------------------
Street ______________________________________ _ 
City _________ State _____________ Zip __ _ 
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You can own hundreds 
of rare old books 
for less than the price of one. 
For the past 31 years, we've been preserv-
ing rare English-language books and peri-
odicals on microfilm. Today, we have five 
collections of them. 
The list below tells you what type of 
publication goes into each collection. If 
you'd like to find out 1nore about these 
collections, write for a prospectus. 
As you'll discover fro1n the listings, if 
you buy our collections, you'll pay five or 
·six hundred dollars for each year's worth 
of our microfilming. 
But while these aren't exactly bargain-
basement prices, they're cheap compared 
to what you'd pay to acquire the originals. 
Assuming, of course, that you could ac-
quire the originals in the first place. 
American Culture Series. Basic source 
materials, for the study of A1nerican cul-
ture and civilization, originally published 
from 1493 through 1875. $500-$600 per 
year.11 of an estimated 19 years con1pleted. 
American Periodical Series. All of the 
An1erican periodicals that could be lo-
cated from 1741 through 1800, plus im-
portant periodicals published from 1801 
through 1910. $500-$600 per year. 22 out 
of 50 years completed. 
Early English Books. English-languao·e 
books printed between 1475 and 1700. 
Based on Po1lard and Redgrave's handlist 
of books printed from 1475 to 1640 and 
Wing's short-titl e catalog of books printed 
in England from then to 1700. $600 per 
year. 38 years finished, 53 to go. 
English Periodicals. Essays, reviews, jour-
nals, magazines and other periodicals pub-
lished in England during the 17th, 18th 
and 19th centuries. $600 per year. 17 years 
available now, 33 more years available in 
the future. 
American Prose Fiction. When completed, 
this collection will include more than 
5600 separate works of fiction written by 
A1nerican authors fro1n 1775 to 1875. 
$600 per year. 2 of 30 years completed. 
University Microfilms 
300 North Zeeb Road, Ann Arbor, Mich. 48103, (313) 761-4700 
University Microfilms Limited, High Wycomb, England. 
A XEROX CO MPANY XEROX 
The American Printer, 1787.-1825 
By RoLLO G. SI LVER. xii, 189 pp., illus., index. 6%. X 10. S.B.N. 8139-0218-5. L.C. 67-22310. $7.50 
"The author is a thorough scholar of printing and an entertaining writer. He has unearthed much 
valuable information on our early printers, presses, and typography, with human sidelights. Also 
a fine example of bookmaking." 
American Artist 
"Here is an important book. It is highly recommended to all libraries and readers having an interest 
in this subject." 
College & Research Libraries 
"It is a delight to read a book on the industry having a well-written factual background combined 
with an aesthetic presentation which is the epitome of book design." 
New England Printer & Lithographer 
"We urge any person with any interest whatsoever in the · history of the American book, and its 
production, to read-and re-read-Silver's superb contribution to this most important field." 
Antiquarian Bookman 
"Mr. Silver's book is an essential one for any reference collection of American civilization . No 
bibliophile should be without it." 
William and Mary Quarterly 
William Faulkner, ~~Man Working," 1919-1962 
A Catalogue of the William Faulkner Collections 
at the University of Virginia 
Compiled by LINTON R. M ASSEY, President of the Bibliographical Society of the University of 
Virginia. Introduction by JoHN CooK WYLLIE, late Director of Libraries, University of Virginia. 
x, 250 pp., colored frontis., illus. , index. 9-Y.? X 10. S.B.N. 8139-0174-x. L.C. 68-19477. $25.00 
"Mr. Massey has compiled an important book giving invaluable information about the university's 
Faulkner collections." 
Library Journal 
University Press of Virginia Charlottesville 
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GUIDE TO 
THE GUIDE TO REPRINTS is an 
annual, cumulative list of books, 
journals, and other materials that 
have been reprinted and are avail-
able in hardbound form from pub-
lishers in the United States and 
abroad. 
WHAT IS A REPRINT? Essentially, 
a reprint is a book hat went out of 
print and is now available again by 
virtue of a photo offset, or similar, 
process-i.e., each page of the 
original book is photographed and 
from the resulting negatives, print-
ing plates are made thus eliminat-
ing the need for expensive, new 
typesetting. 
IMPORTANCE OF REPRINTS: in 
every scholarly field there are basic 
titles essential to collections in-
tended to support serious research 
-many have gone out of print and 
have therefore been unavailable to 
libraries and scholars except as 
copies appear on the used book 
market-reprinting has made these 
important titles easily and inexpen-
sively available again-new institu-
tions can now obtain them and 
older institutions can replace worn 
copies. 
WHY A GUIDE TO REPRINTS? A 
few years ago there was only a 
handful of reprint publishers and it 
was quite easy to keep up with their 
output through catalogs and pro-
motional leaflets-now there are 
close to two hundred issuing thou-
sands of titles. 
FOR EACH BOOK YOU LEARN: au-
thor's name, book's title, date when 
the original book was published, 
name of the reprint publisher, cur-
rent price. 
REPRINTS 
IN ADDITION, use the Guide To 
Reprints to find reprint publishers' 
names and addresses and to com-
pare prices when more than one 
publisher has reprinted the same 
title. 
GUIDE TO 
REPRINTS 
1969 
PUBLISHERS REPRESENTED IN-
CLUDE AMS Press, R. R. Bowker, 
Dawsons, DeGraaf, Gale, Johnson 
Reprint, Kraus Reprint, N. Israel, 
Peter Smith, and many more-a 
total of 183 publishers. 
EXPANDED COVERAGE: The all 
new 1969 Guide To Reprints is 
close to twice the size of last year's 
edition. There are over 25,000 en-
tries issued by 183 publishers. Of 
particular interest is the increase in 
publishers from outside the United 
States-a total of 76 as opposed to 
only 15 in the 1968 edition. 
PRICE: $5.00 postage paid. 223 
pages. Paperbound. 
INDUSTRIAL PRODUCTS DIVISION , THE NATIONAL CASH REG I STER COMPANY 
I 
I 
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For new convenience in using CHOICE ... 
With the fir st issue of Vo lume 5, March 1968, 
CHOICE began on additio nal service long requested 
by su bscribers·- CHO ICE Reviews-on-Cords. If you 
were not among the service's charter subscribers, 
you m ay wont to consider i now . 
CHOICE Reviews-on -Co rds con bring to your 
acquisitions system a new convenience as versatile 
as you wont to make it. Cords make it easy to 
separate and distribute reviews simultaneously to 
other librarians and foc ul y- no more tearing up 
copies or waiting foreve r for circulating copies to 
·return. Cords con save clerical steps in ordering 
and checking holdings (ample space for notations 
on b oth front and bock o each cord) . They ore 
a cataloging aid, and they ore easy to locate _in 
your desiderata file . You con probably th ink of 
dozens of other uses in your own system. 
DESCRIPTION OF CARD REVIEWS 
As each regular issue of CHOICE goes to press, 
all reviews in the issue o re reprinted separately on 
3 x 5 cords . Each is identi fied by subject heading 
and issue dote.. Collated in the order followed in 
the magazine, they ore boxed and mailed to you via 
Fourth Closs moil, Specia l Handling . 
DELIVERY OF CARDS 
Fourth Closs, Special Handling means your box of 
cords is carried from our post office to yours .with 
regular First Closs moil , but delivered according 
to your local Parcel Post delivery schedule. You 
should receive cords at about the some time as 
your regular issue by Second Closs moil. -
SUBSCRIPTION TO REVIEWS-ON-CARDS 
Cords ore available by yearly subscription at a cost 
of $80. With current publication of more than 
5 ,500 reviews per year, the cost of the cord service 
is less than 1 Y2 cents per review . Cords ore avail-
able only to regular CHOICE subscribers, 
HOW TO ORDER 
Subscriptions to Reviews-on-Cords should' be or-
dered from Subscription Department, American 
library Association , 50 E. Huron Street, Chicago, 
Illinois 60611. They ore not available through 
agencies. An order form is provided below for your 
convenience. New subscriptions ore started with 
the next available issue following _receipt of orders. 
For additional information regarding Reviews-on-
Cords, please write CHOICE Editorial Offices, 100 
.Riverview Center, Middletown, Conn . 06457. 
--------------------------------------------------------~ 
TO: Subscription Department 
American Library Association 
50 E. Huron St., Chicago, Ill. 60611 
Institution : --------------------------------
Please consider this my order 
for a 1-yeor subscription to Address: 
CHOICE Reviews-on-Cord-s at 
$80 per year to begin with 
the next available issue . 
Authorized by: 
(City) 
(Street) 
(State) (Zip) 
(Signature) (Title) 
L--------------------------------------------------------
FOLKLORE & 
FOLK & FAIRY 
TALES 
Long out of print, these facsimile editions of standard reference works offer the 
student of folklore a whole new rang~ of material with which to investigate the 
traditions, superstitions, customs, beliefs, and observances of tbe past. In view 
of today's increased interest in the old traditions, each of these works makes 
a special contribution to the researches that have thrown light on the early influ-
ences that have helped to shape the history of modern man. 
TOM nT TOT: A1 ESSIJ H Snqe 
PhDOIOI*J Ia Folk-tilt 
II)' l:dwMfl CIOflfl 
A key nudy of variants of this basic folk 
tale, from the British Isles and Europe to 
India by a distinguished anthropologist. 
1898 249p. /$6.75 
POPUUR TALES AND FICTIONS: neir 
Micratiou aid Truafonaltiols 
.,, .,,_ A. cr-t ... 
Detailed study of origin and diffusion of 
folk tales, with chapters on motif-types 
and variants. 
1887/1026p. 2 VoiL, $38.50 
AN INTRODUCnON TO FOLKLORE 
lly ,.,_,_ • .,. Cox 
Comprehen_alve survey of the atudy and 
literature of man'a beliefs and customs. 
1904 384p., t15.00 
AN INTIODDCnON TO SCIENCE OF 
COMPARATIVE MYTHOLOGY AID 
·FOLKLORE 
.,, Sir a-.. w.c-
Popular tradition, the heavens and the 
light, the winds, the water, the clouds, 
the •rth, eto. Appendixes and index. 
1881 310p., $14.75 
MnHI AND FOLK-LORE OF IRELAND 
b ,.,., ... C•rtla 
Standard collection of myths and folk 
tales collected In Kerry, Galway and 
Donegal. 
1890 345p. $11.00 
FOLKLORE AS AN HISTORICAL 
SCIENCE 
.,,o.or.eLa ..... 
Stanard guide to scientific study of 
folklore, anthropology and ethnology by 
leading British folklorist. 
1908 371p. $15.00 
PRIMITIVE FOLK-MOOTS: or, o,....Air 
Assemblies in Britain 
,,. a-r•• La.-. 
Study of origins and development on 
open-air meetings, from ancient to 
modern times. 
1880 316p. $14.00 
ENGLISH FAIRY AID OTHER TALES 
lly Edwla S. Hartl•'"' 
.Collection by noted folklorist, with notea 
on history and sources. 
1890 282p. $t.50 
BIRDS IN LEGEND, FABLE AID FOLK-
LORE 
,, r: ...... ... .,..,, 
A treasury of legends, beliefs and fancies 
concerning birds throughout history. 
1123 292p. 111.50 
DRAGONS AND DRAGON LORE 
It,~ .... ,,,......,, 
Origin and chlvelopment of dragon myth 
and lore in different countries, and its 
symbolic aspects. 
1921 203p .. $8.50 
LEGENDARY FICnONS OF THE IRISH 
CELTS 
It)' Patrlclc "......, 
Important collection of Irish folk and 
fairy talea, Including legends of Celtic 
saints. 
1811 152p •. $18.50 
THE ALGONQUIN LEGENDS OF NEW 
ENGLAND, OR, MnHS AND FOLI 
LORE OF THE MICMAC, PASSAMA-
QUODDY, AID PENOBSCOT TillES 
ltyCINwleaG.LeiMNI 
Important group of Indian legends and 
tales from oral tradition, collected 
mainly by the author and his friends. 
1884,'379p., 112.50 
ENGLISH FOLK-RHYMES: A Collectioa 
of Traditional Verse lelatinr to Places and 
Person, Customs, Superstitions, etc. 
II)' C. IF. Nortltall 
Basic reference collection of British folk 
rhymes, classified with indexes. 
1892 565p. $18.50 
BAG 0' TALES: A S.Ce Book lor Story-
Tellers 
lly£flieP-
Over fifty tales, with notes on story tell-
;ng and children's literature, with 
bibliography. 
1934 340p./$8.00 
THE FOLKLORE OF FAIRY-TALE 
,. (Percllfltl) Mlfdeofl r...,..,ey 
Scholarly 8tudy of fairy-tale origins. 
typa and themes. 
1124 204p. $t.50 
COMPLETE CATALOG OF 
PUBLISHED TmES 
AVAILABLE 
UPON REQUEST 
···~··:·· .. • • : ~ . 
. . \ 
• • • • ·stNGJ~£{ 
,fR£ss~ 
A DMSION OF 
CAI.E RESEARCH COMPANY 
BOOK TOWER 
DnROIT. MICHIGAN 48226 
r.============================================================= ~ 
HAFNER PUBLISHING COMPANY announces a new Series ~ 
"Pioneering Concepts in Modern Science" 0 
Edited by ROBERT M. FRIEDENBERG, Ph.D. 
-
0 
..... Psychiatric Institute, University of Maryland c 
The purpose of this Series is to advance the opportunities for scientist llo-'l 1- :%} 
working in highly specialized fields to publish their ideas and thoughts Ol _. ..J ~ .,... 
the most advanced fronts of their disciplines. The audience is the pro 0.. ...0 
fessional person but non-specialist. The contents of these books will reflec j w 
the individual author's most advanced points of view in his field. Many o .- o ....J 
these representations may still be early in their embryonic development ....,. 
thus, controversial and somewhat speculative in their outlook. The historJ 
of science indicates that pioneering concepts are created by those worker: 
identifying themselves and their disciplines with controversial, speculative 
and unorthodox problems. Emphasis is given to fundamental and theoretica > "'""' 
studies as they form the backbone and structure for experiment and in· 
terpretation. Thus, the basic categories of chemistry, physics and biolog) 
will receive much attention. Biology as the stepdaughter of the sciences 
where progress has been limited in comparison with other classical fields, 
will receive a greater contribution of effort. The importance of readability 
by the non-specialist cannot be overemphasized. It is hoped that this pur-
pose will be served by summarizing the frontiers of thought in each field 
while offering the reader the opportunity for further study. 
NOW READY 
Volume 1 
Unexplored Model Systems 
in Modern Biology 
ROBERT M. FRIEDENBERG 
Associate Professor, Division of Neurobiology 
University of Maryland School of Medicine 
Baltimore, Maryland 
x 98 pages. 1968 $7.50 
The overall purpose of this book is to 
offer one approach in understanding the 
methods of modelling in biophysics. The 
subject matter is drawn from a survey of 
biological model systems with emphasis 
upon those areas least understood. Ef-
forts are made to consider the funda-
mental principles upon which a "life sys-
tem" are based. 
following Volumes in preparation 
Volume 2 
Computer Assistant Learning 
ANTON F. VIERLING and 
JACQUELINE S. VIERLING 
Physics Department 
United States Naval Academy 
Annapolis, MarylaACI 
THE WORLD'S LEADING 
INT£RNATIOIW. BOOKSEllERS 
Volume 3 
Cerebral Training: An 
Application of Clinical 
Neurophysiology 
ERNST SCHMIDHOFER 
Director of Professional Education and Training 
Perkins State Hospital 
Jessup, Maryland 
Volume 4 
Trace Lipids 
PADMANABHAN P. NAIR 
Director, Biochemistry Research Division 
Department of Medicine 
Sinai Hospital of Baltimore, Inc. 
Baltimore, Maryland 
Volume 5 
Biocoulokinetics 
MILTON J. ALLEN 
Professor of Biophysics, Physiology Department 
Georgetown University Medical School 
Washin9ton, D.C. 
Volume 6 
Unexplored Model Systems in 
Modern Biology: Computers 
and the Nervous System 
ROBERT M. FRIEDENBERG and 
ROBERT G. GRENELL 
Division of Neurobioloc;ay 
University of Maryland Medical School 
Baltimore, Maryland 
~--.11. 
offices in LONDON I PARIS J STUTTGART 
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